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The serial article entitled “The Con- 
siruction of Small Telephone Exchanges,” 
by Mr. A. E. Dobbs, now appearing 
in the ELectricaL Review, should prove 
of great value to those engaged in tele- 
phonework. Theliterature of the telephone 


is exceedingly meager, and there has been 
practically no authoritative writing on 
the subject of the construction of small 


exchanges. It is believed that this series 
of articles will give the information that 
is desired by many individuals and cor- 
porations who are thinking of starting 
telephone enterprises in many parts of 
the country. Written from the stand- 
point of the practical man, and for his 
particular benefit, these contributions are 
of unusual interest and value. 





THE AUTOMOBILE INDUSTRY. 

On other pages of this issue of the 
ELECTRICAL REVIEW are presented a ser- 
ies of articles dealing with the automo- 
bile situation as it is to-day, and describ- 
ing the various types of automobile vehi- 
The 


natural interest felt by many electrical 


cles now upon the American market. 


people in automobiles of types other than 
those propelled byelectricityhas counseled 
the inclusion of descriptions of vehicles 
operated by steam and internal-combus- 


tion motors. The development of the 


electrical vehicle has been astonishing 
when it is considered how many and how 
serious were the difficulties that beset its 


earlier career. In the first place, all the 


traditions of the carriage builder’s art 


had crystallized around types of vehicles 
drawn by outside power and not propelled 
by power contained within themselves. 
Here, then, was necessitated at the begin- 
ning a radical departure in running gear 
and frames, along with which was the 
necessity for a reasonable adherence to 
forms of vehicles familiar to the public 
eye. Some of the results of this struggle 
between conservatism and necessity are 
still evident in automobile designs. 
Another difficulty which beset the 
early experimenters was the absence of 
experience regarding electric motors for 
what is practically railway _ service. 
This has now been abundantly obtained 
in street railway practice, and methods of 
control carefully developed in that field 
have been adopted by the automobilists 
with great success. But the essential 
trouble, and the one that has lingered 
longest in the history of the vehicle, was 
that the storage battery—admirable, ex- 
cellent and efficient invention as it has 
proven itself to be when it can be set up 
firmly on a solid foundation and care- 
fully watched—was too delicate an ap- 


paratus to stand the hauling and bump- 
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ing necessarily involved in vehicle travel. 
The genius of a generation of inventors 
has been applied to the betterment of the 
storage battery, and really astonishing re- 
sults have been achieved when it is con- 
sidered that there has been no basic 
variation in the design of the battery for 
twenty years. The same elements still 
enter into its composition; all the im- 
provements that have been obtained have 
been the result of better methods of con- 
struction, better methods of mechanical 
design, and experience in the use and 
operation of accumulators. 

That the future must hold a perfected 
design of storage battery is something 
that no one can safely deny in the light 
of electrical experience in other directions. 
When that day comes, the electric auto- 
mobile will unquestionably supersede the 
horse for all forms of vehicular transport 
in cities, and doubtless to a considerable 
extent in suburban and country districts 
also. This seems a foregone conclusion 
from which there is no escape, and a little 
speculation as to what this would mean 
in the city of the future seems pardon- 
able in view of the almost complete cer- 
tainty of the event. 

The suppression of the horse, doing away 
at one stroke with all of the dirt and 
ninety per cent of the noise of our streets, 
would work a slow but genuine revolu- 
tion in the condition of cities and indi- 
rectly exert a powerful effect upon com- 
mercial conditions as well as the merely 
physical aspect of the towns and the peo- 
ple in them. The sanitary condition of 
horseless cities, having impervious pave- 
ments, could be made practically perfect. 
Perhaps the future will see electricity 
accomplishing, through the automobile 
vehicle, as great a work for the dwell- 
ers in towns as it has already done 
If this 
be so, then the exploiters of the electric 


through the electric street car. 


carriage have just claim to a high place 
in the remembrance of their descendants. 
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This is the season of the year when all 
sorts of outdoor construction work is re- 
sumed and when the electrical contractor 
begins to be busy with his Summer work. 
The outlook for general electrical bus- 
iness in this country this Summer is prob- 
ably better than it has ever been before. 
There is in progress a considerable amount 
of street railway building and a number 
of important enterprises will be under- 
taken in various parts of the country. 
The exploitation of water-power plants 
within the last few years has taken a great 
impetus and several large installations 
have been planned for construction this 
Summer. Electric light lines will also 
undergo considerable alteration and ex- 
tension during the Summer and Autumn 
in preparation for the rush of work during 
The whole 
outlook is so cheerful and promising that 


the dark days of next Winter. 


it seems proper to say a few words of con- 
gratulation at the beginning of the season 
of active work. 





It is astonishing to note the number of 
new activities with which the electrician 
is concerned to-day. Not so very many years 
ago telegraph apparatus absorbed all his 
energies, but since the invention of the 
dynamo and the introduction of electric 
lighting and electric-power transmission, 
a host of new applications of electricity 
has arisen and among them several which 
promise wide development in the early 
future. Perhaps no other branch of elec- 
trical work is so full of this promise as the 
application of electricity to chemical re- 
The arts of 
electrochemistry are as yet at their begin- 


actions of various kinds. 


nings, but the rate of progress which has 
been established leads inevitably to the be- 
lief that in this direction electricity will 
find one of its most useful applications. 
In a few years the electrical method of 
refining copper has practically superseded 
all others. Similarly, in many depart- 
ments of the chemical industry electrical 
methods regarded as laboratory experi- 
ments a fewyears ago are now practised on 
gigantic scales with resulting profit and 
satisfaction. Leaving out of account the 
new products which electrochemistry has 
given to the world, such as carbides and 


aluminum, the application of electricity 
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to such old and well-known industries as 
the manufacture of bleaching powder and 
caustic soda, the refining of copper and the 
production of chlorate of potash, has given 
an entirely new life to these industries 
and to those dependent upon them. At 
present it is fair to say that only the out- 
lying regions of the electrochemical do- 
main have been explored and it is certain 
that rich prizes await the investigators 
who will be the pioneers in this new di- 
rection of electrical expansion. 





The New York Times is still somewhat 


unsatisfied about our position concern- 
ing electrical execution, but it is begin- 
ning to see the light. In a recent issue 
commenting on the apparently senti- 
mental reasons that cause electrical ex- 
ecution to be regarded with hostility by 


electrical men it states: 


“The people of this State adopted the 
electrical system of execution because they 
thought it was quick, humane, and as free 
as possible from repulsive features. They 
certainly do not want even the worst of 
their criminals shocked into temporary un- 
consciousness and then cut up alive by 
inquisitive doctors. The moment the elec- 
tricians prove to the general satisfaction 
that any such thing as that is going on, 
the system will be changed.” 


This is precisely what we have asked 
for. If there is any reasonable doubt that 
a criminal is alive after the electric cur- 
rent has been applied to him the subject 
should be fully and thoroughly tested by 
a committee of experts without bias and 
the legislature should be prepared to 
stand by the result. If it can be proved 
after scientific and proper investigation 
that electricity does the killing, then elec- 
trical men can have no fair reason to ob- 
If, as 


we contend, it is even possible for the 


ject to this method of execution. 


killing to be done by the autopsy and not 
by the current, then all fair-minded men 
must regard the whole meihod as one too 
repulsive to endure and one that should be 
superseded by a more certain and humane 
variety of execution. 





It has just been announced that the 
Metropolitan Street Railway Company, 
of New York city, will soon change over 
its existing cable lines to electricity, thus 
making all of the main-line traffic of its 
great system in Manhattan electrical. 
Other important changes in the system 
will also be made so that certain ferries 
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on the West Side may be more easily ac- 
cessible. While this change will accom- 
plish much for the company in reducing 
expenses of operation and in unifying the 
system, still electrical engineers should 
not forget that this corporation has per- 
formed a most valuable service for 
them and for their art by the thorough- 
ness, the boldness and the skillful man- 
agement with which it has undertaken 
the enormous problem of electrical oper- 
ation of its lines in New York city. 
These lines have been the theatre of ex- 
periments of the utmost value to the ari 
in general and the results attained have 
been given with great liberality to the 
public. 





The Pan-American Exposition will soon 
open at Buffalo, and advance reports in- 
dicate that it will be exceedingly inter- 
esting as a general gathering of exhibits 
and most particularly valuable as an elec- 
The 
city of Buffalo is well situated in regard 


trical exposition of the first class. 


to what may be called its electrical facili- 
ties, and electric light and power will be 
abundant at the exposition grounds. 
Probably no finer object lesson could be 
found in the world for the admiration of 
visiting foreigners than the Niagara 
transmission and the great generating and 
The elec- 
trical industries gathered at Niagara Falls 


receiving plants incident to it. 


will form a sort of annex to the exposition 
little less interesting than the exhibits 
gathered in the ground themselves. Of 
these latter there will be many of high 
interest, embodying in some cases features 
of novelty not hitherto exhibited. The 
larger manufacturing companies have 
contributed liberally toward the placing 
of exhibits fully showing their industries 
and an assured success seems to be wait- 
ing for the opening of the doors of the 
exposition on May 1. 





An encouraging sign of the times is the 
frequent incorporation of small electric 
lighting companies, especially in the 
towns of the Middle West. This is not 
only an evidence of prosperity, but of the 
continuing popularity of electric lighting 
in the face of strong competition from 
gas and gasoline lighting. 
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A QUESTION OF SPEED. 

A report is extant that a young gen- 
tleman, who can afford it, wants an auto- 
mobile which will have a minimum speed 
of seventy miles an hour. 

The success of any industry or com- 

rerce depends largely upon its adaptabil- 

ity to the uses of the public at large, and 
not to the whimsy demands of a few 
persons. Several years ago bicycles were 
built for pleasure purposes, and were cor- 
respondingly heavy. Soon the builders 
hegan to turn out spidery affairs which it 
was impossible to run over an ordinary 
payement, much less over uneven cobble- 
stones. The frailty of these machines 
injured the trade, and the racing bicycle 
was a serious blow to the industry. 

[t is hardly likely that racing automo- 
biles will ever prove so disastrous to 
their field as the racing bicycle proved to 
its manufacturers. It is, however, not 
to be doubted that the faster automobiles 
are made the less demand there will be 
for them, the fewer people will purchase 
‘hem and that the trade at large will re- 

ive a considerable setback. What is 
desired in the practical vehicle is a modi- 
cum of speed and lightness with a maxi- 
mum of comfort and safety. The racing 
machine, being designed particularly for 
speeding purposes, is not comfortable to 
ride in nor good to look at. A certain 
machine which is noted for its rapid trav- 
eling has a veculiar motion in starting 
which resembles most nearly the jump of 
a person who sits suddenly and unexpect- 
edly upon a sharp projection—undigni- 
fied at the least. The frailty of such ma- 
chines is another very serious drawback 
to their general use, and the prices asked 
for them are prohibitive to the vast ma- 
jority of people of ordinary means who 
could afford to buy a lower-priced ma- 
chine. If the manufacturer desires his 
product widely used and wishes to see 
the people at large enjoying the result 
of his manufacturing ability, he must 
make a machine which will stand wear 
and tear, which will suffice in speed for 
persons of sound mind and reasonable 
intentions, and he must sell it for a price 
The 
seventy-mile an hour machine is a ridicu- 


which will net him a fair return. 


lous proposition. Any one who has ever 
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traveled twenty or thirty miles an hour 
in an automobile is not likely to care for 
any seventy-mile performance. Such a 
machine could run from New York to 
Buffalo in the same time as the Empire 
State Express, provided a track were ob- 
tainable for it; but if seventy miles is 
the minimum, where would the famous 
express train be if the chauffeur threw 
his lever to the last notch ? 





TROLLEY LINE CONSOLIDATIONS. 


All over the country the consolidation 
of trolley railways and systems is progress- 
ing rapidly and the present outlook is that 
this Spring and Summer will see much 
further progress in this direction and the 
combination under single managements 
of many electric railway lines now dis- 
connected. 

Without going into the causes which 
lead to this state of things it is extremely 
interesting to note the tendency of the 
movement, and the result that sooner or 
later it will bring about. Already a map 
of the eastern states, showing the electric 
railways, exhibits that continuous lines 
exist between many points of importance. 
separated often some hundreds of miles. 
Indeed, the New England states and the 
Middle West are practically covered with 
a network of trolley lines equal in extent 
to that of the steam railroads. So long as 
these various lines are operated as discon- 
nected systems for the transportation of 
passengers only their effect will be merely 
to gather to themselves the short-haul pas- 
senger business of their respective dis- 
tricts. But once consolidated and oper- 
ated under conditions that will permit 
freight to be carried also, it seems evi- 
dent that these networks must soon grow 
into active competitors of the steam rail- 
road lines in their vicinity. 

Thus, while the discussion concerning 
electrifying steam railroads has been go- 
ing on for several years there has been 
growing up, paralleling the steam rail- 
ways, a system of light railroads elec- 
trically operated and which, by the nat- 
ural logic of events, is rapidly becoming 
The public has 
nothing to lose by this state of things but 


an important competitor. 


rather very much to gain, since the trolley 
line has given it already an effective dupli- 
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cation of railway facilities ; and the period 
of competition which may reasonably be 
looked for in the near future will doubt- 
less result in a considerable increase and 
betterment of these. The situation is one 
that is exceedingly interesting, and while 
it is unsafe to look too far into the future, 
still it is reasonably evident that we must 
soon see lines as long as from New York 
to Boston or New York to Philadelphia 
merged under single managements and 
competing for through business between 
such points. 





WATERFALLS AS CENTRES OF 
INDUSTRY. 


Within a very short time two important 
installations of electric power-transmis- 
sion plants have been installed at water- 
falls, one at Niagara and the other at 
Snoqualmie. Primarily, the object of the 
plants is to transmit electrical energy to 
cities at a distance where it may be util- 
ized for various commercial purposes, but 
it now seems that a new phase is being 
manifested. A few days ago an electro- 
lytic refining company, having a plant in 
the vicinity of Niagara, contracted for a 
heavy increase in the horse-power fur- 
nished it by the power plant, and will ex- 
tend its works at a cost of nearly a mill- 
ion dollars. This may be taken easily to 
indicate that the great power-transmis- 
sion plants which are located at water- 
falls throughout the country will soon 
become large centres of manufacture. 
Real estate in the cities is expensive and 
often unsatisfactory, but in the country 
land is much cheaper, and, with ordinary 
railroad or water transportation facili- 
ties, great industries are locating at the 
various power plants and erecting factor- 
ies which will operate at less expense, 
producing the same, or better, results 
than they could in the more crowded cit- 
ies. 

The water powers of the South—which, 
until now, have been little heeded—are 
slowly coming to the front and within a 


few years we shall see a number of plants 
similar to the Niagara or Snoqualmie 
stations operating throughout the south- 
ern part of the United States, surrounded 
on every side by busy and prosperous fact- 
ories whose output will be limited only 
by the demand made upon them by the 
open markets of the world. 
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Science 
Brevities 


* 











Voltameter as an Ammeter—It has 
been pointed out by M. André Job, be- 
fore a French Chemical Society, that an 
ordinary voltameter, in which water is 
electrolyzed and the mixed oxygen and 
hydrogen collected, can be used as an am- 
peremeter if it be fitted with a long capil- 
lary exit tube and a water manometer, 
since the excess of pressure is proportional 
to the rate of the evolution of gas, and 
therefore also to the intensity of the cur- 
rent at the time. 


X-Rays in Chemical Analysis—The fol- 
lowing abstract appears in Lightning: 
M.G.Sagnac in a recent publication, shows 
how the electric action of the secondary 
rays emitted by a body can detect the 
presence of minute quantities of relatively 
active elements, such as copper, iron and 
aluminum, and can be made a means of 
searching for new elements. The energetic 
absorption of the more active rays from 
such a metal as platinum in the first few 
millimetres of adjacent air has been veri- 
fied directly by rarefying the air surround- 
ing the metal. Finally a pencil of Reent- 
gen rays discharges a conductor even when 
it does not pass through the portion of the 
air acted on by the electric field of the 
conductor. It is sufficient that the rays 
shall traverse a portion of air separated 
from the field of the conductor by a 
Faraday screen, such as metal gauze, and 
that there shall be a field of force in the 
part traversed of like sense to that due to 
the conductor. If the charge of the con- 
ductor is reversed in sign, the rate of dis- 
charge is altered in the ratio of 1 to 10 
or 20, but in the absence of the field in the 
second region no such change takes place. 
M. Sagnac’s explanation is that the ions 
prqduced in the second region acquire, 
under the influence of the external field, 
sufficient kinetic energy to carry them 
through the openings of the screen into 
the region surrounding the conductor. 


Velocity of lons—In an article on this 
subject in the Physical Review, Mr. C. D. 
Child adopts a new method for de- 
termining the velocity of ions in a gas 
which was suggested by Professor J. J. 
Thomson, says a British contemporary. 
A test was made by applying this method 
to the determination of the velocity of 
ions produced by a flame. The author 
points out that no attempt has been made 
to secure great accuracy, since the quantity 
to be measured—4. e., the velocity of the 
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ions—is one depending on a great variety 
of conditions, and because this work is 
rather the test of a method than anything 
else. The accuracy of the result given, 
however, will compare favorably with 
those hitherto secured in  attempt- 
ing to measure such velocities. There 
was considerable objection to determin- 
ing the potential with a wire, and accord- 
ingly a water dropper was used in the test 
carried out by the author. In the first 
place, application of the method sug- 
gested by Professor Thomson showed that 
the velocity of the positive ions drawn 
from a Bunsen burner is approximately 
2.2 centimetres per second for a potential 
gradient of one volt per centimetre, and 
that for negative ions 2.6 centimetres. In 
the case of an unlimited supply of ions, 
if the discharge takes place between two 
regular surfaces, the velocity may be de- 
termined by simply measuring the cur- 
rent per unit area and the difference of 
potential between these surfaces; and if 
the surfaces be not at all regular, the rela- 
tive velocities of the positive and nega- 
tive ions may be determined by compar- 
ing the positive and negative currents. 


Wireless Telephony—The evolution of 
the wireless telephone is making rapid 
strides in the hands of the German phy- 
sicists. Herr E. Ruhmer, whose in- 
genuity seems to know no bounds, has 
modified both the transmitter and the re- 
ceiver in a radical manner, says one of 
Mr. Fournier d’Albe’s abstracts. After 
pointing out that a small current inten- 
sity in the “speaking arc” is bad for acous- 
tic effects, but very good for the fluctua- 
tions of luminous intensity used for trans- 
mission, he proceeds to dispense with the 
are altogether, and substitutes for it a 
chalk or zircon block mounted on the tele- 
phone diaphragm itself and heated in the 
usual way by means of an oxy-hydrogen 
flame. The slight vibrations of the tele- 
phone disk suffice to alter the position of 
the luminous body in the flame, and thus 
to vary its luminosity in a manner suit- 
able for the transmission of speech. At 
the receiving station, the high resistance 
of selenium cells has hitherto presented a 
difficulty. The author gets rid of it by 
substituting for the selenium cell a 
“radiomicrophone,” a kind of carbon 
coherer mounted in the focal line of a 
parabolic mirror. The differences in 
temperature produced by the impact of the 
light upon the carbon are sufficient to 
actuate a telephone receiver. The author 
also suggests a bolometer as a receiver. 


Allotropic Silver—M. Berthelot has paid 
particular attention to the determination 
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of the calorific values of elements in their 
different allotropic modifications, having 
among others ascertained the heats of 
combustion of the different varieties of 
carbon, whether as an amorphous body, 
as graphite or as diamond. The differ- 
ence is considerable. In his latest work 
M. Berthelot claims to have detected no less 
than four different varieties of silver. His 
experiments were made by dissolving two 
grammes of finely divided silver in a large 
mass of mercury contained in a calorim- 
eter and noting the heat generated. 
With pure silver foil the liberation of 
heat was at the rate of 2.03 calories per 
108 grammes of silver. When a portion 
of the same foil was disaggregated by 
heating it to 550 degrees centigrade in an 
atmosphere of oxygen, and then dissolved, 
the heat produced fell to 0.47 calorie per 
108 grammes of metal. With crystals of 
silver precipitated by electrolysis from sil- 
ver nitrate the corresponding figure was 
0.10 calorie. If, however, the crystals 
were obtained by precipitation from silver 
nitrate by metallic copper, and dried at 
ordinary temperatures before dissolution 
in the mercury, the heat produced was 
1.19 calories per 108 grammes of the 
metal dissolved. 

Electrolytic Proof Silver— Proof silver is 
prepared inthe United States Mint bysub- 
jecting fine silver (0.999) to electrolysis, 
using an electrolyte of silver nitrate with 
one per cent of free nitric acid. The bar 
of fine silver is carefully wrapped in filter 
paper and all enveloped in cotton cloth, 
so as perfectly to retain the impurities, 
such as peroxide of lead, etc., which ac- 
cumulate as the bar is dissolved. The bar 
so protected is connected with the posi- 
tive pole of the battery or other source 
of electricity, thus becoming the anode, 
while the cathode is formed by connecting 
a sheet of chemically pure silver to the 
negative pole. The silver is thrown down 
as crystals, which are easily washed. In 
this way pure silver, even in large quan- 
tities, can be easily prepared. In melting 
the crystals the same flux is used as in the 
case of gold—three parts fused borax and 
one part pure niter—but it is necessary 
to melt the bar a second time. The sec- 
ond melting is made without flux, and 
is for the purpose of removing the oxygen 
introduced by the niter of the flux. When 
the silver is perfectly melted, it is stirred 
with a piece of dry wood as long as the 
action due to the presence of oxygen con- 
tinues. When this subsides, the silver is 
poured into a chalk-lined mould. The bar 
is cleaned with a brush and dilute sul- 
phurie acid. After being rolled out, it is 
ready for use. 
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THE THEORY OF ALTERNATING DYNA- 
mo ELECTRIC MECHANISIMS—XXIll. 





BY W. ELWELL GOLDSBOROUGH. 





ON VARIABLE RESISTANCE IN PARALLEL 
CIRCUITS. 

Take, for example, such a circuit as 
that shown in Fig. 68. Here the circuit 
OA, isin parallel with the circuit O,A,, 
and this parallel system is supplied with 
power from the alternator E. The cir- 
cuit OpAg is a non-inductive one, contain- 
ing only the variable resistance 7. The 
circuit O,A,; has a constant impedance 
due to the inductance I, and the resist- 


ance Th. 











F1G, 68.—ALTERNATING MECHANISMS. 


If we assume that initially 7, has a very 
ligh value the circuit O,A, can be neg- 
lected, as the current I, in the circuit will 
he infinitesimally small. Under these con- 
ditions the current flowing in the circuit 
(A, will be the only one apparent in the 
system, and so I, will equalI. ‘The latter 
‘urrent is represented in Fig. 69 as the 
vector OB, and OA is the impressed 
clectro-motive force. 

Suppose now that r, is decreased. A 
current will immediately appear in the 
circuit O.A,, which will be in phase with 
ihie impressed electro-motive force E. As 
r. continues to be reduced this current 
|, will finally reach a value OB,. In this 
event, as I, is a constant, the resultant 
current flowing in the system will be the 
resultant of OB, and OB,, or OB. As, 
therefore, rz is still further reduced, and 
I, inereases in the direction OA, I also 
continues to increase, the locus of its 
vector head being the line B,B, extending 
indefinitely in a direction parallel to OA. 
The greater I, becomes the greater is the 
value of I, but, since I, is fixed in value, 
I, approaches nearer and nearer the value 
of I as r, is diminished, until in the limit- 
ing case I, and I are equal and in phase. 

The effect, then, of a reduction in 7, is 
to reduce the value of the angle of lag of 
the main current behind the impressed 
electro-motive force. The law of the 
variation of the current is, however, 
markedly different from the cases pre- 
viously considered. In these the loci 
have all been parts of circles. 
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Fig. the 


equation 


69 graphically represents 





L=EV (gi + 2) +0: 
in which E, g, and 4, are constants and g, 
is a variable. For by equation (165), 
page 272, it is shown that in an alternating- 
current circuit the current is equal to 
the product of the impressed electro-motire 
force and the admittance of the cireutt, 
and it is further shown (169) that the 
admittance of a system of circuits in 
parallel is equal to 


Y=V (G1 + 2)? + (A + &)*. (177) 


Now in the present case 


(189) 





ry 2, 

n= a= and & = = 

ry + 2%, ry + 2, 
but since the circuit O,A, is non-vector, 

a= and 6, = 0. 
1s 

Therefore, as 7, varies 72 varies inversely, 
A 






MAIN CURRENT T : 1, DECREASES 
is 


1,: 1, DECREASED ———» 








O 

Fic. 69 —ALTERNATING MECHANISMS. 
but g, and 6, remain constant. 
Example No. 14. 

Given: An alternator developing an 
electro-motive force of 1,200 volts at 60 
cycles, which is impressed upon two cir- 
cuits connected in parallel. The second 
of these circuits consists of a variable 
non-inductive resistance having fixed 
steps of 480, 240, 160, 120 and 96 ohms 
each. The first circuit has an inductance 
of .425 henry and a resistance of 442 ohms. 

Determine the value of the current in 
the main line corresponding to each of 
the fixed steps of the resistance of the 
second circuit. 

When the second circuit is open and 
the alternator impressed on the first cir- 
cuit alone by equation (54) 

ie 1200, 


¢/ (442)? + (163)? 


= 2.55 amperes, 





since 
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425 X 2 x 3.14 x 60= 
163 ohms. 
And as the impedance of the first circuit 


18 


e=b3208= 





m= 4 (442)? + (163)? = 470 ohms, 
the current has a lag of 
442 
470 
behind the impressed electro-motive force. 
Now when the second circuit is closed 
upon the first step of its resistance a cur- 
reut of 


é,= sin ——ay {) er 4 


_ 1200 


7 = 2.5 amperes 
>= 480 a 


will be set up in the circuit that is in 
phase with the electro-motive force. 
There is now 2.55 amperes flowing in 
one circuit and 2.5 amperes flowing in the 
other, with an angle >f phase difference 
between them of 70° 3’, we can, there- 
fore, most readily determine their re- 
sultant, which is the main line current, 
by applying equation (25), page 479, vol. 
XXxvii, and 
P=1?+21,I1,cos¢,+1f 
= (2.55) + 2 x 2.55 X 2.5 X 
cos 73.05° + (2.5)? 


I = 4.2 amperes. 


(25) 


By equation (26) this resultant cur- 
rent will lag behind the impressed electro- 
motive force by an angle 


I, sin 4, 


1, + I, cos ¢, 


If the remaining steps of the resistance 
of the second circuit are cut in succes- 


ata = 34° 49’ 
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sively, the current in the second circuit 
will increase by increments of 2.5 amperes, 
as is shown in Table 6, and there will be a 
corresponding increase in the main line 
current. ‘The rate of increase in the 
main line current is, however, less than 
the rate of increase of the current in the 
second circuit, and in fact the value of 
the current in the second circuit rapidly 
approaches that of the main current. 
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This is shown somewhat more fully in 
Fig. 70, in which the values of Table 6 
are plotted against the current in the 
second circuit. Curve A is the plot of 
the current in the second circuit against 
itself; it is, therefore, inclined at an 
angle of 45°, and is a straight line. 

Curve B is the plot of the main line 
current against the current in the second 
circuit. This curve continually ap- 
proaches curve A, although its approach 
is so gradual in the upper part of the 
curve that curve B is almost parallel to 
curve A. 

Curve C is the plot of the angle of lag 
of the main current relatively to corre- 
sponding values of the current in the 
second circuit. It is seen that the main 
current very rapidly approaches the phase 
of the impressed electro-motive force 
when the second circuit is closed and its 
resistance reduced. But for the smaller 
values of the resistance the reduction in 
the angle of lag is very slow and becomes 
almost inappreciable as the currents grow 
large. The axis of abscissas is in fact an 
asymptote of the curve C. 

Curve D shows the per cent that the 
current in the second circuit is of the 
value of the main current. By it the 
fact is clearly pointed out that the branch 
current gradually approaches the main 
current, and practically equals it for very 
low values of the resistance in the second 
circuit. Circuits of the form shown in 
Fig. 68 are important in alternating cur- 
rent working, as they are representative of 
the greater portion of distributing cir- 
cuits. This will be explained in detail 
later. In the case of the present problem 
Fig. 68 is a working diagram of the cir- 
cuits, and Fig. 69 is the vector diagram of 
the circuits. In Fig. 69 the points num- 
bered 1, 2, 3, 4, 5 and 6 indicate the 
phase position of the main current values 
tabulated in Table 6. 


























TABLE 6. 

I,+I 
No. Ys I I. 9 ee 
1 ss 0 2.5 70° 3/ 0 
2 480 | 2.5 4.2 34°49 | 59.5 
3 240 | 5.0 6.3 22°24 | 79.3 
4 160 | 7.5 8.7 16° 1’ | 86.2 
5 120 | 10.0 11.2 12°21 | 89.8 
6 96 | 12.5 13.6 10° 10’ | 91.9 

——_*aXe 





Radio-Active [laterial. 


Mr. F. Giesel, in the Chemical News, 
describes how radium rays cause skin 
wounds. They also cause plant leaves to 
acquire an Autumnal yellow tint. The 


author states that salts, glass, paper, etc., 
are affected, the last-named turning brown 
and brittle. 
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Electric Railway Progress in 
Switzerland. 


It will be of interest to those who in- 
tend traveling in Europe during the com- 
ing Summer to know that an electric street 
railway line will bring Chamouni—here- 
tofore only to be reached by diligence or 
the more expensive luxury of a carriage— 
within easy reach from Geneva at a mod- 
erate cost. The line has been built by the 
Paris, Lyons & Mediterranean Com- 
pany at great expense from Fayet-St. 
Gervais, a station two hours by rail from 
Geneva. During the Summer six trains 
daily will be run between Geneva and 
Chamouni, the time of the run being, ac- 
cording to train, three and one-half to 
four hours. From Paris to Chamouni 
will take about 14 hours. 

The electric line from Fayet-St. Gervais 
to Chamouni is 20 kilometres (1214 
miles) long, having double tracks one 
metre (39% inches) apart. For 3.6 
kilometres (two and one-quarter miles), 
the cars will ascend on cogs, the steep- 
est slopes having a grade of nine 
centimetres to the metre (3.54 inches 
to 39% inches). The system is expected 
to be in operation by June or July at the 
latest, and will have a first and second- 
class service. The fare, second class, from 
Le Fayet to Chamouni will be 1.95 francs 
(about 38 cents). The first-class fare has 
not yet been decided upon. 

While many will, of course, continue to 
make the journey to Chamouni by dili- 
gence over the picturesque mountain 
passes, the simple, comfortable tram con- 
nection for even one way of the trip will 
prove a great convenience; and for the 
many hundreds of tourists with small 
means and restricted time, this line will 
make the mountain scenery of Chamouni 
an item in the trip that otherwise might 
have to be omitted. 

————— 


German Rapid Transit. 





Experiments are now being made by the 
firm of Siemens & Halske, of Berlin, with 
electric trains having a speed of 125 miles 
an hous, says United States Consul-Gen- 
eral Guenther, of Frankfort-on-Main. 
The main object of these experiments is 
to complete the technical improvements 
for the wheels, necessary on account of 
the greatly increased rotation. 

These experiments, it is now stated, 
have demonstrated that a speed of at least 
125 miles per hour can be attained with- 
out difficulty. In using electric motive 
power, a transformation of the horizontal 
motion of the piston into one of rotation 
of the wheels is not necessary; the rotary 











Vol. 38—No. 15 





motion of the motor can at once be trans- 

mitted to the axle of the coach or the mo- 
tor axle can serve at the same time as the 
coach axle. 

A pamphlet issued by the privy coun- 
cilors of engineering—Messrs. Philippi 
and Griebel—states that with such elec- 
tric roads of great speed, surface cross- 
ing is out of the question; railroads, 
streets, passages, and canals must be 
crossed either by bridges or tunnels. The 
quick succession of trains (intervals of 
six minutes) makes it imperative that the 
tracks must be kept clear at all times 
while being operated. Neither the public 
nor employés can be permitted to enter 
upon them. For this reason the third- 
rail system must be adopted and switches 
are to be avoided. 

The plan for this rapid electric road 
between Berlin and Hamburg is as fol- 
lows: The road will run between a point 
immediately adjoining the city of Berlin 
and one adjoining the city of Ham- 
burg. The total length of the line will 
be about 156 miles. The subways and 
elevated tracks are already projected for 
the whole line. The estimated cost, ac- 
cording to Messrs. Philippi and Griebel. 
is $33,000,000, among which are $4,400,- 
000 for the right of way, $7,200,000 for 
grading, $10,000,000 for construction, 
and $5,000,000 for electric power sta- 
tions, passenger depots and workshops. 
-=>-—__—__ 

Electric Effluvium. 

M. S. Ledue describes some further re- 
markable properties of the silent electric 
discharge whose physical and chemical 
effects he has latterly been investigating. 
He produces it by rapidly charging and 
discharging a condenser consisting of a 
metallic sphere on the one hand, and a 
sheet of aluminum with a central per- 
foration on the other hand, separated by 
a plate of glass or celluloid. The cen- 
tral portion of the plate is on both its 
faces the origin of violet and ultra-violet 
rays, which can be concentrated by a 
quartz lens. These rays produce an in- 
tense fluorescence on a platino-cyanide 
screen without concentrating the beam. 
Photographic effects are obtained which 
surpass in intensity those produced by 
sunlight. The rays are particularly val- 
uable for Finsen’s treatment of anemic 
tissues. These are compressed by means 
of a quartz plate contained in an ebonite 
frame, which directly adjoins the alum- 
inum sheet forming one armature of 


the condenser. The diseased tissue is thus 
exposed to rays which have only to trav- 
erse a thin plate of quartz. The appara- 
tus may be worked with an induction coil 
or an influence machine. 
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News from Great Britain. 


At periodic intervals an outcry is made 
over here that England is altogether be- 
hindhand in some particular industry, 
and this time it is the electrical industry 
again. At the beginning of the month a 
pa per was read before the Institution of 
Electrical Engineers, entitled “The Elec- 
trical Power Bills of 1900: Before and 
After,” and apart from giving a digest 
of the schemes which were passed last 
season for supplying current wholesale, it 
cousists of a slashing attack upon the ob- 
structive and restrictive methods of the 
legislature proper and of the smaller local 
bodies which have been endowed with cer- 
tain powers of which, if they so think fit, 
they do not hesitate to avail themselves, 
gencrally with unhappy results. The pa- 
per has met with a decided approval from 
such authorities as Professor S. P. 
‘Thompson, Mr. Emile Garcke, Mr. J. S. 
Raworth and many others, and, in fact, 
during a somewhat lengthy discussion only 
two speakers raised their voices in favor 
municipal electrical trading. In a 
paper of such a far-reaching character as 
this, however, it is unsatisfactory to find 
the author placing reliance upon depre- 
ciatory articles anent English electrical 
progress in a certain class of daily news- 
paper which no self-respecting electrical 
engineer (or any one else) would be seen 
with in his hand. 


ot 


a 


a 





Be all this as it may, however, I am 
inclined to think there are other contribu- 
‘ory causes to this laxity in the profession. 
An example of what these are is furnished 
by the almost violent opposition to the 
numerous underground electric railway 
schemes in and about London which are 
coming before Parliament this session. 
As soon as particulars of their various 
routes are published, the responsible 
daily papers are flooded with letters 
of protest and appeals to the local 
authorities, whose districts they pass 
through, to oppose them on some ground 
or other. Another instance is the 
formation of a ratepayers’ association of 
inhabitants on the line of the Central 
London Railway to force the company to 
pay compensation for alleged damage to 
their houses, due to fancied vibration 
from the trains. All these things retard 
the industry, inasmuch as they instill 
prejudice into the non-technical mind, to 
say nothing of making capitalists dubious 
as to the stability of electrical enterprise. 





With regard to the question of the vi- 


From Our Special Correspondent. 


bration on the Central London Railway, 
an expert committee has been formed at 
the request of the company itself to in- 
vestigate the trouble, real or otherwise. 
It consists of the Right Hon. Lord Ray- 
leigh, F. R. S., Sir John Wolfe Barry and 
Professor J. A. Ewing, F.R.S. The 
sittings are held at rather long intervals, 
as between them series of tests are car- 
ried out on the line, and it is likely to be 
some time before their report is published. 
Mention of Sir John Wolfe Barry reminds 

















ELeEctTrRIc LIGHTING OF THE VICTORIA 
EMBANKMENT, LONDON. 


me that he has resigned his position of 
co-consulting engineer with Sir William 
Preece for the electrical equipment of the 
“circle” railway, in London, owing to a 
difference with the directors as to the most 
suitable system. 





As far back as 1892 the London County 
Council decided to light the Victoria Em- 
bankmentbyelectricity. Thisroadway runs 
alongside the River Thames for about a 
mile or so and is one of the few pleasant 
spots in the heart of London. In March, 
1901, the Council’s 1892 decision was put 
into force. The installation is a small and 
quite ordinary one, its chief feature, how- 
ever, being the lamps. The equipment of 
the power-house consists of four 70-horse- 
power gas engines with dynamos havingan 
output of 70 amperes at 500 volts. It is 
interesting to note the use of gas engines, 
as several of the supply companies in 
London have recently been fined at the 
instance of the London County Council 


for allowing the emission of black smoke 
from their chimneys, and by this mode of 
procedure the London County Council 
has probably avoided the amusing specta- 
cle of summoning themselves for a like 
offence. A very good view of the lamps 
on the river side is given in the photo- 
graph. The foggy buildings in the back- 
ground are the House of Commons and 
Big Ben. There are about 70 lamps on 
this side and a further 80 for the curbs, 
for which special standards will be erect- 
ed. As will probably be imagined, no 
alteration whatever has been made in the 
standards or even globes of the old gas 
lamps, which were exactly as shown in 
the illustration. The circuits are ar- 
ranged in series of 10 and are run off a 
constant potential of 500 volts. The 
lamps are made by the Gilbert Are Lamp 
Company. 





No difficulty has been encountered in 
organizing a second detachment of elec- 
trical engineer volunteers for South Af- 
rica, and by the time these notes reach 
you they will probably be on their way. 





In addition to its German visit, the In- 
stitution of Electrical Engineers is or- 
ganizing the electrical side of an engi- 
neering congress during the Glasgow Ex- 
hibition, on September 3, 4, 5 and 6. The 
Municipal Electrical Association will also 
hold its annual meeting in Glasgow some 
time in June. 





All interested in railway organization 
must, for some years, have foreseen that 
a limit would be reached in the number 
of manually worked levers in a signal 
cabin, and a system of electrically worked 
signals and points, with the object of de- 
creasing the actual manual labor and at 
the same time increasing the capacity of 
a cabin, would seem to recommend itself 
as a step toward ideality. Without claim- 
ing to have reached this acme of perfec- 
tion, however, such a system has been 
adopted by the London & Northwestern 
Railway Company, which has now nearly 
completed a plant of 1,000 levers, one 
cabin alone containing the unprecedent- 
ed number of 300 levers. All the original 
style is retained in the signal box, the 
levers still being in place, but in minia- 
ture, so that a signalman has no new 
movements to learn. Semaphore signals 
and ground disk signals are worked by an 
electromagnet, the arrangement being 
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very simple. The point movement is by 
means of an electric motor. The mechani- 
cal parts work in a bath of black oil, and 
the connections with the lever in a signal 
cabin is a single cable laid down in a 
rough wood casing. Each point and sig- 
nal is provided with its own electrical 
main so that, in case of failure, only one 
point or one signal is affected. It is ob- 
vious that by an electrical means such as 
this, points and signals can be worked at 
much greater distances than at present. 





In the navy estimates, which have just 
been presented to Parliament, provision is 
made for the creation of a new rating, viz., 
electricians. This is quite a new rank, 
and, in future, electricians in His Majes- 
ty’s Navy will be rated as chief petty 
officers and will act as assistants to tor- 
pedo lieutenants. The reason for this 
step is stated to be the increased electrical 
work in the naval service. 





Another stage in the development of the 
London United Tramways Company, 
mentioned in my last letter, is the official 
inspection by Mr. A. P. Trotter, electrical 
adviser to the Board of Trade. During the 
time the inspecting runs were being made, 
Mr. R. T. Glazebrook, the director of the 
National Physical Laboratory at Kew, was 
making vigilant observations of any in- 
creased disturbance of his instruments. 
It is to be hoped that the Board of Trade 
sanction to the running of the line will 
not now be long delayed. 





It has been decided that the Duke and 
Duchess of Fife will open the Glasgow 
Exhibition on May 7%. The King, as 
Prince of Wales, had promised to do this, 
but his other duties now render it im- 
possible. Lord Blytheswood is the presi- 
dent of the exhibition, and at a recent 
private function in London it was men- 
tioned that the object of the show was to 
illustrate the great advance which has 
been made in science and art throughout 
the world during the nineteenth century. 
The last exhibition of the kind held in 


Glasgow was in 1888. 





It was further stated that the Russian 
Government will spend some £30,000 
on a pavilion in which the Russian 


exhibits will be situated, and_ that 
among the Oriental countries repre- 


sented are Japan, the Ottoman Em- 
pire, Morocco and Persia. I may fur- 
ther add that the municipality of Glasgow 
has provided the site and guaranteed 
£500,000. It is noteworthy that stall- 


holders have been offered a municipal tele- 
phone service at £3 during the time the 
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exhibition is on. The ordinary service is 
five guineas per annum. 





The following brief general particulars 
are also of interest: The buildings cover 
some 54,000 square yards of ground and 
really consist of two main portions, the 
one devoted to machinery taking 20,400 
square yards. Communication between 
the two is maintained by means of what 
will be designated the Grand avenue, 
which is some 1,000 feet long, 75 feet 
wide and 40 feet high. The boiler and 
dynamo house attract our attention. 
There are four Lancashire and five water- 
tube boilers, the latter being worked in 
connection with the dynamos. Sturtevant 
forced draught has been adopted. No less 
than 14 firms are supplying engines and 
dynamos, and the plant for providing the 
exhibition with light and power comprises 
12 steam-driven sets, five of which will be 
worked at a pressure of from 500 to 550 
volts and seven at from 250 to 275 volts. 
Various types of 10-ampere Brockie-Pell 
arcs will light the buildings, 10 lamps be- 
ing run in series on the 500-volt mains. 
Quite ingenious is the suggestion which 
has been carried out and by which each of 
the substation switchboards has been fitted 
with change-over switches, enabling the 
supply to be obtained either from the ex- 
hibition’s private installation or from the 
Glasgow corporation’s electric mains. 





The Board of Trade electric lighting 
regulations, under which all such concerns 
work—both in and out of London— 
and which were published in 1896, 
contain a proviso that the pressure de- 
clared at a consumer’s terminals when 
supply is first given, shall not be altered 
without that consumer’s consent. Since 
1896 a steady improvement in the 200- 
volt lamp in conjunction with an immi- 
nent overloading of many of the supply 
companies’ 100-volt mains, has induced 
them to come to terms with their cus- 
tomers for a supply at 200 volts. In some 
instances, however, a sharp-witted cus- 
tomer has stuck out for pretty substantial 
compensation, and the result has been an 
appeal to the Board of Trade for the 
abolition of the above proviso and so en- 
able the undertakers to dispense with the 
consumer’s consent. An inquiry was in- 
stituted which lasted for two days a week 


during March and it is pretty safe to fore- 
cast that a compromise will be effected. 





A startling fact, however, brought to 
light by this inquiry is the great diversity 
of opinion among the tip-top of the pro- 
fession, as to whether a 200-volt lamp as 
at present on the market is a commercial 
commodity. As an instance of this, Pro- 
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fessor A. B. W. Kennedy says it is and 
Professor W. E. Ayrton says it is not 
and the curious part of the business is that 
both have made tests and both are pre- 
pared to back up their statements. With 
such a state of affairs existing, the poor 
non-technical consumer will have to put 
up with what his own supply company 
advises him, unless he can afford a con- 
sulting engineer to carry out tests at his 
(the consumer’s) expense to discover what 
is the best that we have got. There were 
numerous witnesses on both sides, and 
while everybody, no doubt, believes he is 
right, personally I have been working with 
200-volt lamps for some 18 months and 
have never had cause to complain. 





A public motor car service—not in 
anyway an omnibus service—has been in- 
augurated in the south of London and 
bids fair to become a success. At present 
only six cars are built, of which two will 
be held in reserve in case of breakdowa. 


The cars only carry 10 passengers—eig''it 
inside and two by the driver. The engin:s 
are of the Daimler type, with tube igni- 
tion. This goes far to demonstrate how 
much London is in want of a really efii- 
cient electric car service. Since the death 
of the cab company, no effort has appar- 
ently been made in this direction, with 
the exception of one solitary steam-driven 
omnibus which labors—or used to—across 
London for about a mile or so, and was 


lucky to do the journey without a break- 
down. A. W. 


London, March 30. 
“=: — 


The Nisqually Falls Power Plant. 


A company has recently been forme: 
in Tacoma, Wash., for the purpose of 
erecting a large power plant to utilize 
the waters of the Nisqually River, and a 
dam is now being erected at the narrowesi 
part of the Nisqually Cafion, which will 
raise the water so that a 200-foot head 
may be obtained. At the point where the 
dam is being erected the cafion is from 
60 to 100 feet in width and has a mean 
depth of 225 feet, the sides and bottom 
being of granite. The power-house will 
be situated below the dam on a bench of 
rock and the present plans call for ma- 
chinery which will develop 15,000 horse- 
power. The engineering plans of the 
company are not yet completed, but it is 
estimated that 30,000 horse-power can be 
obtained from the river at this point (24 
miles distant from Tacoma) and the pow- 
er plant will be increased and developed 
as seems necessary. From the falls, 
transmission lines will be run to Tacoma 
and Olympia and it is stated that there 
is sufficient demand in the former city 
to take practically all the power that can 
be supplied by the company. At the 
present moment the cost of the plant is 
figured at about $400,000. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—VII. 


BY A. E. DOBBS. 


PLAN OF DISTRIBUTION. 

One plan of cable distribution that has 
found favor with a great many construc- 
tion men, where there are several cables, 
is shown in Fig. 27. We will suppose 
that in this case an allowance is made of 


100 Pairs 75 Pairs 





25 Pairs 


25 subseribers to the block and that the 
cable shown begins the distribution nearest 
‘he exchange. This would naturally make 
his cable No. 1. Supposing that the ca- 
vle contains 100 pairs, we end it at the 
lirst distributing point and connect in a 
25-pair terminal, and also by means of the 


Box A 


JI 


1 TO 25 





25 Pairs 
Fic, 27.—CABLE 


Box B 
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all the other cables should be numbered 
systematically and the terminals also take 
their terminal numbers, as A, B, C, ete. 
In this way connections and troubles can 
be quickly traced and located. A record 
of all cable connections should be care- 
fully kept in the manager’s office. 

There are other systems of distribution 
known as “loop” and “multiple” distri- 
bution, which provide for picking up cable 






50 Pairs 25 Pairs 











25 Pairs 
DISTRIBUTION. 


numbers at more than one terminal. Sup- 
pose, for example, that all the numbers 
brought into cable box A, are not needed 
at that point while they may be needed at 
box B. If we have cable conductors that 
can be used at either place, it gives a 
greater flexibility to the system, although 


Box C Box D 








26 TO 50 


S)) 








End 


£1 70 75 


J 





Exchange 


76 TO 100 





Fig. 28.—Loopr DIsTRIBUTION. 


Y-splice described in the previous chap- 
ter, connect in a 75-pair cable for further 
distribution. 

Continuing to the next distributing 
point, we take out 25 pairs more and con- 
tinue on with a 50-pair cable and so on 
till the last stretch is reached with only 
a 25-pair cable. Beginning at the ter- 
minal nearest the exchange the first ca- 
ble, as said before, being called No. 1— 
the first box is called A, the second box 
B, the third C, and so on. At the ex- 
change distributing rack the A box would 
take the numbers from the first to the 
25th pair, the B box from the 26th to the 
50th pair, the C box from the 51st to the 
75th, and the last one, the rest of the pairs, 
76 to 100. The distribution of wires in 
this case should always be in the direc- 
tion away from the exchange and the 
wires on the cross-arm pins should al- 
ways be numbered from one to fifty, the 
same as the cable terminal, so that when. 
necessary the wires can be found when 
once the cable number is known. This 
is on the supposition that ten-pin arms 
are used and numbered in the usual man- 
ner in multiples of 10. To count an arm, 
stand facing outward from the exchange 
and count the top arm from one to ten, 
the second from 11 to 20, the third from 
21 to 30, ete. 

Coming back to our subject, however, 


somewhat more expensive as to first cost 
owing to the larger sizes of terminals and 
cable required. In one case, for example, 
there would be need for a 50-pair terminal 
at box A, instead of a 25-pair terminal, 
as in Fig. 27, and in the other there would 
be a 100-pair cable between boxes A and 


2) oe 


61 TO 100 
Fic. 29.—MULTIPLE DISTRIBUTION. 





B, instead of one having only 75 pairs. 
As no two towns are laid out in the same 
manner and local conditions differ in 
each, so no two methods of cable distri- 
bution can be made in the same way. 
LOOP DISTRIBUTION. 
In the loop system we would begin at 


A 
30 PAIRS | 





30 PAIRS 
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This side will be numbered from 1 
to 25, as already explained, while the 
other side is connected to the outgoing 
end, and carried along to box B, where 
these pairs are also brought into a 50-pair 
terminal, and the 25 pairs continued for- 
ward from box A, carried up to the left- 
hand side as before. The cable is also 
cut here and an additional 25 pairs 
brought from 26 to 50 up to the right- 
hand side of the B terminal, these being 
numbered at the exchange. It will, per- 
haps, have been noticed by this time that 
the first 25 pairs are now open between 
terminals A and B. Should, however, 
any of these be needed at box B, it be- 
comes a very simple matter to connect 
them straight through at the A box, either 
inside or outside of the head, while on 
the other hand, if any of the second 
25 pairs should be needed at box A in- 
stead of box B, they could be distributed 
back instead of ahead by cross-connecting 
from the second 25 pairs to any vacant 
pairs coming in on the loop end from box 
A. At box B, we now reduce our cable to 
one of 50 pairs and continue the distri- 
bution as before for boxes C and D. In 
this plan the line wires would naturally 
be connected to the side of the terminal 
going directly to the exchange, which 
would be the left side at box A and the 
right at box B, until that side was ex- 
hausted. 

This method of distribution can best 
be illustrated by the diagram shown in 
Fig. 28, in which, for convenience, the ca- 
ble is divided into four groups of 25 pairs 
each. Of course the cables do not neces- 
sarily have to be divided into groups of 
25, as any other number can be chosen if 
desired. When distributing in residence 
districts groups of 10 pairs might be more 
feasible. 

MULTIPLE DISTRIBUTION. 

This system is shown diagrammatically 
in Fig. 29 and is not used now as much 
as formerly, owing perhaps to the fact 
that if a cross or ground should occur in 
any of the conductors between the boxes 
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Fig. 30.—MOopDIFICATION OF Fia. 29. 


box A, and instead of taking a 25-pair 
short cable into box A, we would splice 
in one of 50 pairs, cutting the cable at 
this point; 25 pairs we will bring into 
the left-hand side of this 50-pair ter- 
minal, which will be connected to the end 
next the exchange, making the splice as 
already shown. 


the only way to locate or dispose of it lies 
in opening the cable at the splice made at 
A. This is always objectionable. In the 
loop system a fault might occur between 
the A and B boxes, but by simply leaving 
it open at the A box the faulty conductor 
can be used as far as A and disconnected 
at B, by simply opening the terminal 
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head and cutting it loose from its ter- 
minal post. There is still another 
method, sometimes used in residence dis- 
tricts, where shade trees and scattered 
subscribers make the use of more than two 
arms on a pole objectionable, which is il- 
lustrated in Fig. 30. 

As will be seen, this is a modification 
borrowed from the conduit system of elec- 
tric light wiring and possesses most of 
the advantages of the loop system. In 
this case, for greater convenience, we use 
a cable of 120 pairs split up into divisions 
of 30 pairs each, and distribute from three 
boxes instead of two, bringing both ends 
of each group into the terminal of 30 
pairs and soldering both ends of the loop 
into one tip. In this way it is possible 
to pick up any one of these pairs at any 
one of three terminals and, at the same 
time, if any of the conductors should be 
in trouble between the boxes it becomes an 
easy matter to open the terminals and test 
both ways and cut out the faulty end if 
found anywhere beyond the A box. ‘This 
system is now being used to a greater or 
less extent by the best construction engi- 
neers in both the Bell and independent 
exchanges, and there is more and more 
a tendency shown to rely on cable distri- 
bution as much as possible, and to use 
no more aerial wires than are really neces- 
sary, and then only short lengths of insu- 
lated duplex or twin-conductor wire. In 
this way a metallic circuit system is easily 
installed. 

CABLE TERMINALS. 

There have been many different forms 
of cable terminals placed on the market in 
the past few years, but the iron box is the 
only one that seems to have found per- 
manent favor with customers generally, 
for the reason that it is comparatively 
cheap, mechanically strong, long lived, 
easy to handle, can be readily opened up 
or disconnected, and changed from one 
locality to another if necessary. They 
should be so constructed that they can 
readily be opened for inspection or re- 
pairs without disconnecting any lines or 
disturbing any fuse connections. Fig. 
31 shows in a general way the common 
form of these terminals which, in the 
present case, does not contain either fuses 
or lightning arresters. The lead cable 
is shoved into the nipple from below 
and connected to it by means of a 
plumber’s wiped joint. Sometimes a 
sleeve is also connected to the nipple for 
greater convenience in case it becomes 
necessary to take the cable out of the ter- 
minal at some future time. 

There is also another method, some- 
times used, shown in Fig. 32, which con- 
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sists in simply shoving the cable through 
the nipple up to about an inch above the 
bottom of the terminal, then making a 
tight joint at the bottom of the nipple 
with friction tape and filling the nipple 
full of heated asphaltum or rosin which 
sets hard when cold and holds the cable 
in place. In order to make sure that the 
cable will not slip down, the upper end 
of the lead sheath may also be wrapped 
with tape so that it is just a little larger 
than the inside of the nipple. Fill with 
the compound up nearly to the top of the 
lead sheath on the inside. Then pour 
hot ozite or paraffin into the cable 
sheath until bubbles cease to rise, when 
the connections can be made to the tips 





Fig. 31.—CaBLE TERMINAL. 


and the cover put on. There is generally 
a rubber gasket that goes underneath the 
iron cover in order to make an air-tight 
joint. 

It is not necessary to fill the whole head 
with paraffin or ozite, but the ends of the 
wires, if having paper or cotton insulation, 
should be boiled out in paraffin before they 
are “fanned out,” in order to prevent ab- 
sorption of moisture from the air. Some 


cable men prefer to test these wires out 
and lash them into a spider form before 
connecting them into the terminal tips, 
but this is not really necessary. 

When the wires have been fanned out 
to their tips in the head, they should then 
be well soldered in order to insure a re- 
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liable contact at all times, especially if a 
central-energy system is to be used, for 
if not thoroughly soldered—that is, a per- 
fect union of the two metals—there wil] 
surely be open circuits sooner or later, 
Rosin or soldering salts would be best 
for this work on account of their non-cor- 
rosive qualities, but if not thoroughly 
heated they will make a pretty good insu- 
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lation between the wire and its tip, and 
therefore it is probable that what is known 
as the “underwriters solution” would bet- 
ter be used. This can be obtained at any 
drug store, and is made as follows: 
Saturated solution of zinc (muriatic acid in 


which zinc has been dissolved)..........++ 402. 
MACON scales svabsscustieeqsieeeoescesesse sc « = Gon. 
vn ksvewius.<si0en0ssenaadscecconens 1 oz. 


Care should be taken not to spill any 
liquid flux in the interior of the terminal 
or on any of the wires, as it makes a very 
good conductor and cables have been 
ruined before now by a little carelessness 
in the use of acid. 

iis alae a 
Street Railway in Mannheim,Germany. 

A new electric street railway system 
has been installed in Mannheim, Ger- 
many, to take the place of the street 
horse-car line in use up to the present 
time. The new equipment is said to be 
modern in all respects, the track being 
heavy and laid on a solid foundation of 
concrete. The electric equipment was 
furnished by Siemens & Halske, of Ber- 
lin, and the cars furnished by the Ham- 
burg Car Company, the whole system be- 
longing to the city and operated by a 
street-car bureau appointed by the local 
government. The power for operating 
the cars is furnished by the city lighting 
and power plant and considerable exten- 
sions of the system are contemplated dur- 
ing the year. The lines have been in use 
for about five weeks and the management 
of the road claims to be well satisfied with 
the travel, the fares being based on a 
minimum of 10 pfennigs (2.38 cents) 
and 15 pfennigs (3.57 cents). Over the 
longer courses, by the purchase of 50 
tickets, these rates are reduced to a little 
less than two and three cents, respectively. 
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SYSTEMS OF ELECTRIC TRANSMISSION 
AND DISTRIBUTION—II. 


BY CHARLES P. STEINMETZ. 


As regard to speed, the induction motor 
is essentially synchronous also; that is, its 
speed is determined by synchronism with 
the alternating-current supply. The in- 
duction motor, however, does not keep 
perfect step with the generator, but slips 
slightly behind, being almost perfectly 
synchronous at no load and decreasing in 
speed with increasing load from a fraction 
of one per cent to a few per cent. Having 
no commutator, collector rings, brushes, 
ete., the induction motor is the most re- 
liable of all motors, but has, compared 
with the synchronous motor, the disad- 
vantage of lower efficiency and of produc- 
ing wattless lagging currents in the sys- 
tem. In its characteristic features the in- 
duction motor essentially corresponds to 
the continuous-current shunt motor, and 
like the latter can be slowed down only 
by insertion of resistance in the armature, 
being then less efficient in starting and at 
low speeds, by using the same power which 
it would use at full speed with the same 
torque. While, however, the speed of the 
continuous current shunt motor can be 
varied efficiently, within a limited range, 
by varying the field excitation, this is not 
feasible in the induction motor. To the 
variation of speed of the continuous-cur- 
rent shunt motor by varying the voltage 
impressed upon the armature, as by con- 
necting the armatures of two motors in 
series, corresponds in the induction motor 
the variation of speed by varying the im- 
pressed frequency, which, by the use of 
two motors, can be carried out by con- 
catenation or tandem connection; that is, 
with the secondary of the first motor feed- 
ing the primary of the second motor. A 
change of speed by changing the number 
of poles is much more feasible in the in- 
duction motor than in the continuous-cur- 
rent shunt motor, since the induction mo- 
tor has a distributed winding without 
definite polar projections, and this method 
thus is used to quite some extent for two- 
speed induction motors. 

No alternating-current motor, however, 
exists which has the characteristics of the 
continuous-current series motor, and for 
classes of work as railroading, where these 
features are required, the alternating cur- 
rent is decidedly inferior. Thus for rail- 
way work continuous current is exclusive- 
ly used in this country, and almost exclus- 
ively abroad. 

IV. 

Some of the chief problems of electrical 

engineering are: 
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(A) Long-distance transmission and 
distribution. 

(B) Distribution of electric current for 
lighting and power. 

(C) Distribution of electric current for 
railroading. 

(D) Electrochemical work. 

a. In long-distance transmission and 
distribution, exclusively alternating cur- 
rents are used, since the voltages required 
are far beyond those available in contin- 
uous-current apparatus. The three-phase 
system is almost always preferred as the 
most economical. That is, with the same 
amount of power transmitted at the same 
loss and with the same maximum differ- 
ence of potential between the conductors, 
the three-phase system requires only three- 
quarters the conductor material of the sin- 
gle-phase or quarter-phase system. The 
loss of power in a conductor is propor- 
tional to the square of the current. With 
the same power transmitted, the current 
is inverse proportional to the voltage, 
and thus the loss of power inverse 
proportional to the square of the 
voltage, or inversely, with the same loss 
of power and the same power trans- 
mitted over the same distance, the amount 
of conductor material is inverse propor- 
tional to the square of the voltage used. 
To compare different transmission systems, 
they have to be resolved into components 
of the same character. Thus a two-wire 
single-phase system with 10,000 volts be- 
tween the conductors can be considered as 
two 5,000-volt single-phase systems with- 
out return. That is, instead of consider- 
ing the current as outgoing in one con- 
ductor and coming back over the other 
conductor, we can consider both con- 
ductors as carrying outflowing currents, 
but of opposite directions, and assume both 
currents as returned over a neutral mid- 
way in potential between the two con- 
ductors. Since, however, the two currents 
are equal and opposite the resultant thus 
zero, the return current in the neutral is 
zero, and the return conductor can thus 
be omitted. In the same way a four-wire, 
quarter-phase system of 10,000 volts per 
phase can be treated as four 5,000-volt, 
single-phase systems without return, and 
requires the same amount of conductor 
material as the single-phase system, since 
the transmission voltage is the same. A 
three-phase system with 10,000 volts be- 
tween conductors can be considered as 
three single-phase systems without re- 
turn, of a voltage equal to the voltage 
between the centre or neutral and the 
corner of an equilateral triangle of 10,- 
000 volts as side; that is, of a voltage 
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10,000 
V3 
voltage of the three-phase system with 
the same maximum voltage between the 


Hence the effective transmission 





conductors is times that of the sin- 





2 
V3 
gle-phase or quarter-phase system, and 
the conductor material required thus 


— ): = ¥% as great. 


The limiting distance of electric-power 
transmission at present is only an eco- 
nomical one, and is reached when the cost 
of electric power, including interest on 
the investment in the transmission line 
and the development of the water power, 
exceeds the cost at which power can be 
produced at the receiving end. Thus the 
distance is far greater in the West, where 
coal, and thus steam power, is expensive, 
and water power of high head, and a 
climate favorable to the use of very high 
transmission voltages makes the cost of 
electric transmission lower. Transmis- 
sion voltages up to 40,000 are then in suc- 
cessful commercial operation, and voltages 
up to 75,000 under serious discussion. 

For long-distance distribution, as when 
supplying a large city or a district with 
electric power by a number of substations 
from one central generating station with 
steam engine or turbine-driven genera- 
tors, lower voltages, 6,600 or 11,000, are 
generally employed, partly because the dis- 
tances are usually less than in long-dis- 
tance transmissions, and by limiting the 
transmission voltages to these values it 
can be produced directly in generators and 
utilized directly in synchronous motors. 
Especially, however, this lower voltage is 
used because generally a large part, or even 
all, of the power has to be transmitted 
by underground cables, and cables are not 
as suitable for very high voltages as over- 
head lines. 

b. For lighting and power distribution, 
alternating as well as continuous cur- 
rents are used. If the customers are far 
apart from each other and from the sta- 
tion, alternating current must be used 
and individual customers supplied by 
separate small transformers from high 
potential (1,000, 2,000 or 3,000 volts) 
primary feeders. With the increase of 
demand, adjacent customers are prefer- 
ably connected to the same transformer, 
and ultimately, in this manner, a number 
of customers are supplied from the same 
secondary main fed by a large transform- 
er. The voltage regulation, which, as a 
rule, was fair with individual transform- 
ers, is liable to be impaired by the installa- 
tion of long secondary mains, due to induc- 


452 


tive drop in the mains, especially if in- 
duction motors or arc lamps are connected 
thereto, but it is improved by connecting 
the secondary mains with each other, so 
establishing a secondary network fed by 
a number of large transformers feeding 
into the secondary mains at proper places. 
By controlling the voltage in the primary 
feeders supplying these transformers, by 
means of potential regulators, ete., in such 
a system, just as good a voltage regula- 
tion can be secured with proper care in 
installation and operation as with the 
continuous-current system of feeders and 
mains. 

As soon, however, as the load becomes 
so concentrated that several hundred kilo- 
watts can be reached from the same dis- 
tribution centre with low potential, it be- 
comes preferable to change to continuous- 
current distribution, to gain the increased 
simplicity and easier control of large low- 
tension currents afforded by the contin- 
uous-current system. 

Thus we find in the centres of large 
cities, where the load is concentrated, and 
where elevator motors also are of impor- 
tance, continuous-current, three-wire dis- 
tribution systems fed by one or a number 
of generating stations or converter sub- 
stations, and surrounding the continuous- 
current district a zone of alternating-cur- 
rent distribution, reaching on its outer 
sides further into the suburbs and outly- 
ing districts, and at the same time losing 
ground at the inner side to the continuous- 
current system by districts being changed 
‘to continuous current as soon as the load 
becomes sufficiently concentrated. The 
alternating-current distribution thus sup- 
plements the continuous-current centre, 
doing pioneer work for the latter, and 
supplying power to places which are out 
of reach of continuous-current supply. 

The historical development has fre- 
quently been the opposite; that is, a con- 
tinuous-current central distribution has 
adopted alternating current to reach fur- 
ther outstanding territory, and still more 
frequently the continuous-current system 
in the centre of the city and the alternat- 
ing system in the suburbs have been in- 
stalled independently and even in compe- 
tition with each other, and afterward com- 
bined, each taking that part of the load 
for which it is best suited. 

c. For electric railroading, surface rail- 
ways as well as elevated roads, continuous 
current is used exclusively, with the only 
exception of a few European roads. The 
reason is the character of railway load, 
which requires a motor of the features of 
the continuous-current series motor, and 
no such motor exists for alternating cur- 
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rent. Furthermore, the three-phase in- 
duction motor, by using the ground as 
conductor, would still require two trolley 
wires instead of one with the continuous- 
current motor, and thus cause an objec- 
tionable complication where crossings and 
switches are frequent. 

In the interior of cities the railway 
motor continuously starts, accelerates and, 
before it has reached full speed, or soon 
after, is shut off again for the next stop. 
Still more this is the case on elevated 
railroad service. In starting and at low 
speeds, however, the alternating induction 
motor is inferior in efficiency to the con- 
tinuous-current series motor, even if 
superior at full speed. 

On suburban and interurban lines con- 
stant-speed running is more frequent, 
starting less, and here the alternating in- 
duction motor could be used to advantage, 
the more as switches and crossings are less 
frequent and the double trolley therefore 
less objectionable. However, even in such 
lines no urgent need exists for the use of 
the induction motor, since, by the con- 
verter, continuous current can be supplied 
to practically any distance (different it 
is in Europe, where the converter is still 
almost unknown). ‘The alternating in- 
duction motor car has the disadvantage 
that it can not be run into and over the 
city railway lines connecting with the 
suburban line, and has the further disad- 
vantage of being a special apparatus, while 
the continuous-current railway system has 
been standardized and developed in its 
minutest details since years, is familiar 
to everybody, and, as standard apparatus, 
necessarily cheaper. In consequence here- 
of, the induction railway motor can ex- 
pect to find an introduction only in special 
service, as, for instance, for mountain rail- 
ways, where the feature of the induction 
motor, on the down grade, by exceeding 
synchronous speed, to become generator 
and return power into the line and so 
exert a braking action, would give the 
alternating-railway system an advantage 
in efficiency and reliability. For high- 
speed, trunk-line service, as for instance, 
an electric railway connecting New York 
and Philadelphia, and running 100 miles 
per hour average speed, the induction 
motor would undoubtedly be chosen. Thus 
far, however, electric railroading is still 
specifically continuous-current work, and 
will probably stay so for some time, and 
wherever alternating current is used in 
generation and transmission, converters 
are employed to feed the continuous-cur- 
rent railway network. 

d. Electrochemical work, while now of 
enormous importance, is so special in its 
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character that it can only be mentioned in 
such a general discussion. 

Electrochemical work consists of {wo 
classes—electrolytic work, where the chem- 
ical action of the electric current is util- 
ized, as aluminum reduction, ete., and 
therefore continuous current is essen- 
tial, and electrometallurgical work, where 
the heat of the electric current is used, 
and alternating as well as continuous 
current can be employed. In the latter 
case, however, almost exclusively alter- 
nating current is used, since continuous 
current can not sufficiently be controlled 
for this class of work. The electric fur- 
nace is used in chemical reactions requir- 
ing a higher temperature than can be 
produced by combustion. The problem 
in this case is to supply approximately 
constant power to the furnace (so as to 
maintain approximately constant tempera- 
ture). The furnace represents a rapidly 
and violently fluctuating resistance. Al- 
ternating generators and _ transformers 
can be built to control inherently for ap- 
proximately constant power over a wide 
range of resistance, and even when operat- 
ing the furnace from constant-potential 
mains, the enormous self-induction of the 
very large low-voltage currents used for 
the furnace tends more or less to constant- 
power regulation, while this is not the 
case with constant-current supply. 

Besides this, where both forms of cur- 
rent can be used equally well, alternating 
current is always preferred, as simpler to 
generate, transmit and control. 





The Society of Model Engineers and 
Electricians. 


A society of electricians and model en- 
gineers has recently been organized in 
New York city, and has for its object the 
bringing together of persons interested 
in the construction of model electrical 
apparatus. The gentlemen who have or- 
ganized the society intend to have perma- 
nent quarters somewhere in New York, 
equipped with machinery and power 
which will be available to the members at 
all times, together with such tools and 
apparatus as may be necessary for prac- 
tical construction, experiments and dem- 
onstration in the applied sciences and 
mechanics. Later on, when more money 
and a larger number of members have 
been obtained, lecture and meeting rooms 
will be provided and an up-to-date refer- 
ence library will be opened to the mem- 
bers. As the membership will be lim- 
ited, it is desired by the secretary, Mr. 
C. Kehrer, whose address is 1200 Madi- 
son avenue, New York city, that those 
who desire to identify themselves with 
the movement will communicate with 
him. In connection with the society a 
workshop and laboratory will be opened 
and a course in practical machine con- 
struction given, embracing all the details 
of actual machine work. 
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BENJAMIN FRANKLIN’S CONTRIBUTIONS 
TO ELECTRICAL SCIENCE—III. 


BY EDWIN F. NORTHRUP. 


DISCOVERY OF THE NATURE OF LIGHTNING. 


in the experiments that Franklin had 
made his mind had grown familiar with 
the peculiar manifestations of the electric 
discharge. Nature exhibited like phe- 
nomena on a far grander scale in thunder- 
storms. The points of similarity in the 
discharge of his gallon jars and the vivid 
flash and noise in the sky did not escape 
his observant mind. He preserved mem- 
oranda of his experiments in which 
these similarities were noted, and he says 
modestly: “The thought was not so much 
an out-of-the-way one but that it might 
have occurred to an electrician.” In these 
memoranda he noted down, on March 7, 
i748, “Electric fluid agrees with lightning 
in these particulars : 

“1. Giving light. 2. Color of the light. 
3. Crooked direction. 4. Swift motion. 
5. Being conducted by metals. 6. Crack 
or noise in exploding. 7%. Subsisting in 
water or ice. 8. Rending bodies it passes 
through. 9. Destroying animals. 10. 
Melting metals. 11. Firing inflammable 
substances. 12. Sulphurous smell. 

“The electrical fluid is attracted by 
points. We do not know whether this 
property is lightning. But since they 
agree in all the particulars wherein we can 
already compare them, is it not probable 
they agree likewise in this? Let the ex- 
periment be made.” 

And it was made. The method he had 
originally proposed was to erect in some 
high place a sentry box from which was 
to rise a jointed rod insulated at its base 
by a cake of resin. Electrified clouds pass- 
ing over this would, he conceived, be made 
evident by electrifying the rod which 
would give sparks to conductors held near 
it. This plan was not at the time put into 
effect, but in the Summer of 1752 he con- 
ceived the idea that access to the clouds 
could be had more readily by a common 
kite. Aware of the ridicule that would 
attach to failure he made his famous kite 
experiment secretly, taking only his son 
to assist him. The actual manner of this 
experiment was as follows: A kite was 
constructed of two cross-sticks and a large 
thin silk handkerchief in place of paper 
to resist the rain. A tail was attached, 
and to the top of the kite a pointed wire. 
The string was of hemp which somewhat 
conducts electricity when dry and _ per- 
fectly when wet. To the end of the hemp 
string, after the kite was in the air, a key 
and a silk cord were tied. The kite string 
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and key were insulated when held by the 
silk cord, which was covered by a shed to 
keep it dry. 

At the approach of the cloud the looked- 
for result came. The fine filaments of the 
hemp string suddenly stood erect. Pre- 
senting his knuckle to the key a smart 
shock was felt. Leyden jars were then 
charged from the key and the identity of 
lightning and electricity established. 

The results obtained by this experiment 
were accepted and verified by many inves- 
tigators in Europe. Franklin, ever of a 
practical turn of mind, and desirous of be- 
ing of immediate use to mankind, soon 
after developed the lightning rod. The 
general form which he gave to it, and the 
rules which he laid down for the manner 
of erecting it, have remained practically 
unaltered to this day. 

We can not take space to describe the 
numerous and long-continued experiments 
which followed this discovery on the state 
of electrification of the clouds, nor can we 
enter into his theoretical discussions re- 
garding the origin of atmospheric elec- 
tricity. The matters have now only his- 
torical interest. Most of his conjectures 
on this subject possess now little scientific 
value. It is, indeed, for the most part as 
true of Franklin, as it is in general with 
scientific investigators, that the perma- 
nent value of his work rests chiefly on the 
facts which he ascertained, and not on his 
conjectures and hypotheses. 


MISCELLANEOUS EXPERIMENTS. 


In addition to his more serious experi- 
ments made to investigate the laws of elec- 
tricity, Franklin invented, to entertain his 
friends, many ingenious electrical demon- 
strations. We will merely mention a few 
of these. 

He constructed what he termed his 
magical picture. This was a portrait of 
the king of England, wearing his crown. 
The crown was constructed of metal and 
joined electrically to a sheet of tinfoil on 
the back of the picture. This being 
charged, his friends were asked to try and 
remove the crown, in doing which they re- 
ceived a severe shock for their treasonable 
attempt. 

A season of experiments is ended by 
holding an “electrical feast,” in which a 
turkey is killed by the “electric shock,” 
and roasted before a fire kindled by the 
“electrified bottle,” and toasts are drunk 
from “electrified” bumpers (tumblers 
electrified like a jar so as to give a shock 
when presented to the lips), under the 
discharge of guns from the “electrical 
battery.” 

In addition to these and many other ex: 
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periments made for amusement and those 
bearing on his general theories, almost 
every fact of electricity known in his day 
and many of his own discovery were 
tested. He shows how an electrical wheel 
may be constructed which will revolve 
under the influence of electrical attrac- 
tion and repulsion. The effects of elec- 
tricity in rending and igniting sub- 
stances are studied. The conductivity 
of many materials was investigated and 
lists made of the two classes of conduct- 
ors and non-conductors. 

He showed that glass when highly 
heated will conduct. 

Improvements were invented and tried 
in the making of Leyden jars and other 
electrical contrivances. But we must 
pass over all these historically interesting 
details and describe the one-fluid theory 
of Franklin, which for 25 years was uni- 
versally accepted, and still exerts a wide- 
spread influence on electrical language 
and thought. 





-o-— 
Blizzard in the West. 

Southwestern Pennsylvania was the 
centre of a heavy snow-storm on April 3, 
which damaged property to the extent of 
about $300,000, the telephone and tele- 
graph companies being the heaviest losers. 
The snow began falling. in the morning, 
and clung tenaciously to everything it 
touched, being heavy and wet. Within a 
few hours after it began to fall the street 
car lines in Pittsburgh and neighboring 
cities had to suspend operations, and 
shortly after this the trunk lines of sev- 
eral telephone companies gave way under 
the weight of the snow, and in falling car- 
ried with them trolley and electric light 
wires. In Pittsburgh itself, in the streets 
traversed by the Consolidated Traction 
Company, where the fallen wires failed to 
break, the trolley tracks were completely 
blocked by the tangle for four hours and 
a half. Suburban towns in the vicinity 
of Pittsburgh reported business at a 
standstill for a portion of the day, and in 
Allegheny a land-slide occurred which 
covered the car tracks to a depth of five 
feet. All railroad trains from the East 
were hours late, having encountered snow 
from 12 to 15 inches deep in the moun- 
tains, which was so wet and clinging that 
the snow plows could not clear the tracks. 
Very similar conditions prevailed in Bath, 
N. Y., and the snowfall amounted to 
several inches in that city. 
a 

There were 1,666 new companies incor- 
porated in the state of Ohio during 1900, 
with a total capital stock of $77,593,199. 
Of these companies 14 were electric light 
and power comp4nies, 417 were manufact- 
uring, 35 were street and e'ectric rail- 
way, and 69 were telephone and telegraph 
companies, 
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ELECTRIC VEHICLES AND STORAGE 
BATTERIES. 


BY THOMAS J. FAY. 


In view of the fact that electric vehicles 
are, as yet, more or less unsatisfactory to 
users in general, and the further fact that 
most of the cause for dissatisfaction is 
charged to the battery, the question arises 
as to why known troubles are left un- 
touched, and why builders of vehicles la- 
ment the non-appearance of a battery up 
to their ideal. As nearly as the writer 
can discern they want a battery about as 
follows: 

(a.) Light enough so that cheap cast- 
iron and clumsy ironwork, in general, can 
go into the vehicle, and not bring the total 
weight above the allowable maximum for 
rubber tires. 

(b.) With capacity enough to do 50 
miles (some want a hundred) in a vehicle 
not provided with self-oiling bearings, 
fitted with motors too small for the work, 
and thus inefficient, with gearing that 
rattles and grinds enough to be considered 
a nuisance a block away, with brake bands 
that are never free, and with wiring so 
poorly installed as soon to produce a gen- 
eral and by no means small leakage of 
current. 

(c.) With a battery space just large 
enough to hold the smallest battery that 
skill and ingenuity can make, and be worth 
calling a battery. 

(d.) With no provision for keeping the 
battery warm in Winter weather. 

(e.) With no adequate ventilation of 
the battery compartment 
weather. 

(f.) With no means for suitably charg- 
ing the battery. 

(g.) With antiquated and ruinous 
ideas as to the manner in which the bat- 
tery should be charged. 

(h.) With drivers that wear them- 
selves out getting up speed, and putting 
on the brake, alternately, or, perhaps, 
putting on the brake and trying to get 
up speed. : 

(i.) With a lot of other advantages ( ?) 
too numerous to mention. 

It would seem as if the good practices 
of other electrical industries might find 
a way into the field of electric vehicles. 

The fact is, that the electric vehicle 
must be refined, the parts must be strong, 
but light, the centre of gravity low, the 
insulation of the wiring permanently 
high, the motor large enough to do the 
work at a good efficiency, the bearings 
self-oiling and aligning, and the battery 
compartment large enough to accom- 
modate a suitable battery and means for 


in Summer 
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keeping the battery warm in Winter and 
cool in Summer. 

It is thought by many that an under- 
slung battery, that is to say, a battery 
hung under the vehicle, is the best design, 
as the weight will be low, the space to 
hold it adequate, the ill effect of acid 
fumes on the body wiring and metal parts 
put to naught, and means for ventilation 
in the Summer easy of attainment, while 
in cold weather the case for the battery 
can be closed, and if built with double 
walls, “a Ja icebox,” will maintain a mod- 
erate temperature within. 

The battery requirements are simple, 
nevertheless urgent, and to disregard 
them, leads but to disaster. In the first 
place, the battery jars should be separated 
from each other by at least one-sixteenth 
of an inch to prevent inter-cell leakage. 
The cells themselves should be large 
enough to permit of a three-eighth-inch 
rubber tube being inserted down one side, 


in order that the electrolyte can be drawn 
off and equalized, or replaced if impure, 
and the height such that a suitable space 
for sediment can be reserved in the bot- 
tom of the jars as well as a liberal space 
for clearance between the tops of plates 
and cross-bars, to say nothing about keep- 
ing the plates well submerged in elec- 
trolyte. 

Vehicle makers were at first led to be- 
lieve they were doing all for the battery 
that the battery required; that was be- 
cause, in the early days of vehicle con- 
struction, there was but one battery to 
consider; one whose success in stationary 
work led its makers to infer that it would 
be equally successful in vehicle work, even 
though no especial provision be made such 
as might be favorable to the battery. 
There is now no question but that vehicle 
makers will have to revise their plans; 
then, and then only, will electric vehicles 
win back the patrons, who now prefer “a 
streak of steam” or the odor of gasoline, 
rather than be left regarding a cornfield 
six miles from no place. 

The writer, who has made some hun- 
dreds of tests of electric vehicles, has 
never been able to verify the statement 
that vehicles will run on an expenditure 
of 100 watts per ton-mile. Public cabs, 
as now built, will take about 150 watts 
per ton-mile, under average conditions in 
the streets of New York, provided the 
vehicles are in the best of condition, but 
the day after a rain-storm, with mud, 
tests of this sort are but “chaff in the 
wind;” the mud gets into the bearings, 
the wheels slip, and there you are with 
an overloaded battery—that is, provided 
it is not so small as to be overloaded 
under normal conditions, in which event 
the overload on a muddy day resolves 
itself into gross abuse, pure and simple. 

There is still another cause for troubles 
in electric vehicles, and that is the ab- 
sence of a reliable odometer on the ve- 
hicle. When a vehicle travels, say, 12 
miles an hour, it is easy enough to fall 
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short on a mileage guess, whereas a re- 
liable odometer would put one into posses- 
sion of the facts in the case, and, further- 
more, a sturdy volt-amperemeter would 
answer a good purpose. 

It is to be supposed all these innovations 
will come in time and, when they do come, 
the electric vehicle will be the supreme 
knight of the road. 

om 
Electrical Water-Power Development 
in India. 

In a very interesting letter from its 
correspondent in Simla, India, the New 
York Times prints the following con- 
cerning the water-power situation in that 
neighborhood : 


In matters electrical, which have 
hitherto been shamefully neglected in this 
country, we are now beginning to make 
a move. We have in India millions of 
horse-power running to waste in the big 
rivers which, fed by the vast snow fields 
of the Himalaya range, run from the 
mountains to the sea. Unfortunately it is 
only possible to utilize the power of these 
waters at a convenient distance from the 
foot of the hills, and it so happens that 
there are no towns of any importance 
near the hills. All are far out in the 
plains. In time, no doubt, we shall adopt 
the American principle of bringing the 
towns to the power, as in the case of 
Niagara and other places. But there are 
other rivers in India besides those flowing 
from the Himalaya which:can be utilized 
for power purposes. There is now in 
course of execution a scheme ior the 
utilization of the power running to waste 
in the River Cauvery, which would be 
deemed of merit in America itself. The 
Cauvery rises in the northern portion of 
the native territory of Mysore, and flows, 
partly through Mysore and partly through 
British territory, to the Bay of Bengal. 
The falls on the river which it is now pro- 
posed to utilize are 320 feet in height, but 
for a mile above the actual falls the river 
runs in a series of rapids, dropping a hun- 
dred feet in that short distance. The 
drainage area of the river above the falls 
is some 6,000 odd square miles. The 
maximum flood discharge is close on 250,- 
000 cubic feet a second, the ordinary dis- 
charge during the rainy season is 180,000 
cubic feet a second, and the lowest re- 
corded discharge during the extreme dry 
season is 95 feet. 

It has long been recognized that here 
was a source of power which it would be 
almost criminal not to utilize. But, un- 
fortunately, there have hitherto been seri- 
ous drawbacks to all schemes for the use 
of this power running to waste. The falls 
are situated in an out-of-the-way corner 
of the state, far from the railway, and the 
climate is so unhealthful that it was out 
of the question to establish factories close 
to the source of power. A couple of years 
by, however, a Royal Engineer officer, 
whose services had been lent to the Mysore 
state, conceived the idea of utilizing the 
power at the Cauvery Falls to run the 
Kolar gold fields, 90 miles away, in a 
direct line. 
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The Works of the Eddy Electric Manufacturing 


Company. 





A Model Establishment for MaKing Direct-Current Apparatus—Description of the Works of the Company 
and of Its Modern Methods of Manufacture. 


One of the best-known and one of the 
earliest organizations to enter the field 
of electric motor and dynamo manufact- 
uring was the Eddy Electric Manufactur- 
ing Company, at Windsor, Ct., about six 
niles from Hartford. In buildings con- 
veniently situated with reference to ship- 
ping facilities, this company located its 
factories some 15 years ago, and has sev- 
eral times enlarged them. Its high-class 
product has won for it an enviable reputa- 

m not only in this country, but in many 





facture of dynamos for electroplating, the 
company having been one of the early pio- 
neers in this special field of electrical 
work. 

In the basement, which is excellently 
shown in Fig. 2, is conducted the work of 
the manufacture of shafts, bearings and 
commutators. This department is equipped 
with machinery of the most modern type. 
Here, also, some small portion of the 
heavier work on machine bodies is done, 
but for the most part this department is 


ardized throughout and no deviation any- 
where from accepted sizes is permitted. 
Below will be found some account of the 
company’s work in this connection. 

The main machine floor is that under 
the truss roof, and here are gathered the 
heavy machine tools for work upon motor 
and dynamo frames, as well as lighter ma- 
chines for smaller work. One of the il- 
lustrations gives an excellent view of a 60- 
inch planer in one corner of this shop 
and also shows an ingenious system of 
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foreign centres. The plant is well com- 
pacted in one large main building with 
several smaller buildings, an excellent idea 
being given by the illustration above of 
the general arrangement of these struc- 
tures. 

The main building is in two parts, one 
having a half-basement with one large 
room above it, lighted from side windows, 
and an attic above, the other part having 
two full stories above the half-basement. 
At one end is a brick building used for of- 
fice purposes, having two stories, the up- 
per portion being given over to the 
draughting room and to the engineering 
force. 

The product of the Eddy company con- 
sists of dynamos and motors for direct 
current in sizes up to and including about 
250 kilowatts. In addition 1o this, a 
particular specialty is made of the manu- 


given over to the three uses specified 
above. In the construction of commu- 
tators the company has advanced the prin- 
ciples of standard practice 10 a consider- 
able degree. The commutators are built 
up from copper bar of standard taper, 
cut off to proper length and heavily in- 
sulated with mica. The commutators are 
assembled in contracting rings, and are 
turned up in bulk and finished on the 
lathe. 

In all of the machines made by the 
company the standard design for bear- 
ings is the spherical self-aligning bush- 
ing, properly lined with babbit metal. 
These bearings and journals are made in 
the same department, and here, also, 
shafts are turned for motors of all sizes. 


The company’s requirements in the direc- © 


tion of accuracy in this work are very 
specific, as the product is carefully stand- 


trolleys adopted for handling work in the 
shop. Another view shows the smaller 
machine tools on the same shop floor. 
On the long main floor work is ar- 
ranged so that castings are received at 
the end nearest the office, and progress 
steadily along the building to bring u» 
at the storeroom after having passed 
through the testing department. The ex- 
treme standardization practised by the 
company has made it possible for it to 
manufacture parts in great numbers and 
store them ready for assembling, or else 
store assembled machines of standard 
sizes finished and ready for shipment. On 
this account the storeroom is unusually 
large, and great care has been taken in its 
management to tabulate strictly and keep 
account accurately of all that it contains, 
so that it is a matter of a few moments to 
discover how much of any particular vari- 
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ety of part or of finished apparatus is in 
stock. 

On the machine floor numerous me- 
chanical processes of considerable interest 
Among others, the proc- 
ess of slotting the armature cores for 
the company’s machines is one of particu- 
lar attractiveness. The design of these 
cores is such that they contain many par- 
allel-sided slots of considerable depth, 
leaving teeth of about the same size as 
After numer- 


are carried out. 


the slots between the latter. 


ous experiments in making dies and 


punching all of the slots at once, or in 
gang punching, the company made experi- 
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pleted, and any “feathers” of paper left 
sticking out are burned off with a gas 
flame. 

The winding department is on the up- 
per floor of the three-story building, and 
a small part of it is well illustrated in the 
engraving. In this department the coils 
are wound, and here also the cores are 
brought for the application of the wind- 
ing to them, though some of the larger 
ones are wound on the floor below. In 
the usual direct-current work a very sim- 
ple form of winding is used, resulting in 
an armature that runs in excellent bal- 
ance mechanically, and yet possesses much 
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under as nearly as possible service con- 
ditions, for 12 hours or until perfection js 
assured. 

An interesting feature of some of the 
machines made by the company is a du- 
plex commutator. This commutator js 
made up of twice the usual number of 
bars, the winding being so arranged that 
by connecting bars across the commutator, 
one with another, a very small variation 
in voltage from bar to bar is attained, re- 
sulting in sparkless commutation, easy 
running, and long life. It should be said 
here that both radial and reaction typ: 
brush-holders are employed on the ma- 
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ments to see if milling were not as effi- 
cient a mechanical operation as punching 
for this purpose. It was found that an 
automatic milling machine could be made 
take the assembled 
ture core, the disks used being plain cir- 
cular disks, and mill out the necessary 
slots in it in less time than they could 
be punched by any punching process that 


which would arma- 


was available. In assembling the arma- 
ture for this purpose, the disks are put to- 
gether with thin paper between them, and 
a sharp milling tool is used, running 
at a high speed and resulting in an ex- 
cellent, cut without The 
edges of the slots are trimmed by means 


of hand-filing after this operation is com- 


clean burs. 


strength on account of the deep slots and 
the interlocked nature of the winding. 
Over the winding, when finished, a bind- 
ing of thin steel wire is run, it having 
been discovered that the steel binding is 
of considerable value in reducing eddy 
currents and losses in the iron and cop- 
per of the armature, and actually result- 


ing in an increased efficiency which is dis- 
tinctly measurable in the test room. 

All of the output of the Eddy shops is 
carefully examined for accuracy in con- 
struction and efficiency in performance in 
the test room which forms part of the 
main floor, and to which is brought cur- 


rent of all the voltages concerned. All 
machines are given a severe service test, 


chines made by the company, the pref- 
erence being exercised by the consumer. 

As mentioned above, a_ considerable 
part of the output of these works is in 
machines for electroplating, or machines 
giving very large currents at small volt- 
ages. It is usual to wind the armatures 
of this apparatus with heavy copper bars, 
and one of the standard types has a com- 
mutator at each end connecting with two 
separate windings on the armature, and 
so arranged that the leads from them may 
be connected in series or parallel, thus giv- 
ing a considerable range in voltage and 
output. 

Some very interesting experiments have 
been made during the last several years 
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ONE OF THE LARGE PLANERS IN THE EpDpy COMPANY’S MACHINE SHOPS. 








VIEW IN THE Eppy CompPaAnNy’s TEsTING Room FOR CARRIAGE Motors, 














with the unipolar dynamo for this pur. 
pose, and the Eddy company believes to- 
day that it is the only concern which has 
built and actually sold a unipolar dynamo 
for practical work. Such a machine was 
made several years ago for a large electro- 
plating establishment in New England, 
and is still in active operation. Mr. H. 
E. Heath, the Eddy company’s engineer, 
has paid particular attention to this class 
of machine, and has attained such ex- 
perience in building unipolar apparatus 
that he has confident hope of its eventual 
use in the arts. 

For some time past the company has 
been interesting itself very closely in the 





development of the electric automobile, 
having set aside the electric motor for this 
purpose as its particular sphere of oper- 
ations. A type of enclosed slow-speed 
motor, resembling very closely a small 
street-car motor, was devised, and elab- 
orate experiments undertaken to secure 
data both for the perfection of the type 
of motor and the adoption of standard 
sizes and speeds. Here, as elsewhere in this 
company’s work, standardization has been 
most closely applied, and the automobile 
motors turned out by the concern are to- 
day made in standard sizes and speeds, 
seven styles being manufactured. Con- 
trollers for these machines are also made 
in the shops at Windsor, and running 
gear for automobile vehicles is also be- 
ing manufactured there. 
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Notwithstanding the great extent to 
which standardization is practiced in these 
works, the piece-work system of payment 
is used only to a small extent, the wages 
of the men being paid by the day as 
usual. 

About 200 operatives are employed. The 
factory is particularly light and well venti- 
lated, and an inspection of the accompany- 
ing illustrations will show that attention 
has been paid to these important essen- 
tials of factory management, and the com- 
fort of those engaged in the work of pro- 
duction. The close combination of the 
works’ office with the works themselves, 
the excellence of arrangement of the shops, 
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which enables close inspection to be given 
to every detail of the operations conducted 
in them, and the concentration that is pos- 
sible in works of this character, makes 
this establishment one of the most 
effective for electrical manufacturing 
work. It is useless here to speak of its 
output in more specific terms, as this has 
been known to electrical people ever since 
the beginnings of modern electrical engi- 
neering. The Eddy company has con- 
tinued under the same management, with- 
out reorganization, from its first day of 
business. 


a 


Wire Wanted in Turkey. 


A Constantinople subscriber of the 
ExectricaL Review, Mr. Alex Philippa- 
kis, Emin Bey Han, No. 17, wishes to re- 
ceive price lists from American makers of 
galvanized-iron telegraph wire, submarine 
cables and telegraph poles. 
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Mr. Riker’s Lecture on Automobiles. 

Mr. Andrew L. Riker delivered a most 
interesting lecture on the electric auto- 
mobile, its cost, operation and manage- 
ment, before the members of the Automo- 
bile Club of America, Tuesday evening, 
March 26. Mr. Riker’s lecture was the 
third of a series of talks inaugurated by 
the club on motor vehicles. 

Apart from the pleasant way Mr. 
Riker delivered his address, the most in- 
teresting feature of the discourse was the 
presence of the actual parts which go to 
make up the electric vehicle. Two com- 
plete running gears, one fitted with the 
single motor and the other with the 





double-motor equipment, were used in il- 
lustrating the transmission of power de- 
vices. The system of speed control was 
shown by connecting up the various parts 
of a vehicle after they were fastened in 
their proper positions on a board backing. 

Naturally, a large proportion of the 
evening was spent in a discussion of the 
storage battery. Mr. Riker entered at some 
length into this question. He believed 
that an electric vehicle should give full 
satisfaction, and would if properly cared 
for. The club members displayed great 
interest in the subject. 


es —~<—> -__—— 


Messrs. G. R. Ford, A. H. Danford and 
F. E. Bush, recently organized the Ford 
Automobile Boiler Cleaner Company in 
St. Louis for $200,000. 
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PERSONAL. 

Mr. Charles T. Yerkes, of New York, 
is reported to have taken a hand 
in letting the contract for the Met- 
ropolitan Underground Railway, of 
London, England, and it is stated 
that his efforts have upset the plan to 
give the Ganz company the contract. 
The British Westinghouse Company, 
Limited, has put in bids for alternating 
and direct-current installations. 

Mr. A. A. Thresher, of the Thresher 
Electric Company, Dayton, Ohio, who has 
been in the East looking after the fine in- 
stallation of his company’s machinery at 
the Brooklyn Navy Yard, has re- 
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reports increasing activity throughout 
New England in his field of manufacture, 
and predicts that the first year of the new 
century will be one of the most prosperous 
in electrical history. 


Mr. Joseph H. McDuffie has recently 
associated himself with Mr. William E. 
Metzger in the automobile business at 
Detroit, Mich. Mr. McDuffie came into 
prominence at the recent automobile show 
in Madison Square Garden, New York, 
by driving his machine in a sensational 
manner up the prepared incline on the 
roof of the Garden. 


Mr. J. W. Boyle, of Utica, N. Y., has 
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tion he has had in 10 years within a few 
months, when he will visit Europe, spend- 
ing considerable time there. 


Mr. Hugh J. McGown, the president 
of the Indianapolis, Ind., Street Railway 
and of the Cincinnati Traction Company, 
is seriously ill at his home in Indianapolis. 
Mr. McGown is one of the best-known 
street railway men in the country. 


Mr. William L. Keplinger, recently -of 
Philadelphia, Pa., is now filling the post 
of general superintendent of the Sun- 
bury & Northumberland Electric Rail- 
way and Lighting Companies, of Sun- 
bury, Pa. 
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turned to Dayton. The recent loss by 
fire in his factory was fully covered by 
insurance and prompt action has resulted 
in the company now being able to fill 
orders as before. 

Mr. Thomas A. Edison returned last 
week from the South, much _ benefited 
by his month’s vacation. Several impor- 
tant inventions will keep the distinguished 
clectrician closely at work in his labora- 
tory at Orange, N. J., for a considerable 
period. Mr. Edison stated on his return 
that he had so many things he wanted to 
do that he didn’t know which one to start 
on first. 

Mr. W. A. McKenney, of the well-known 
electric fixture house of McKenney & 
Waterbury, Boston, Mass., was a New 
York visitor last week. Mr. McKenney 





retired from the street railroad which 
he was instrumental in developing in that 
city. Mr. Boyle recently succeeded in 
carrying to a successful ending the turn- 
ing over to a syndicate of the controlling 
interests in the Belt Line Street Railroad 
and its suburban connections. 

Mr. Thomas Wood, the general manager 
of the Sandusky, Ohio, & Interurban 
Railway Company, has been appointed 
recently to succeed Mr. M. C. Schmidt as 
general manager of the Sandusky, Nor- 
walk & Southern Railway, this company 
recently having passed into the hands of 
the Everett-Mahler Syndicate. 

Mr. Charles L. Henry, who recently re- 
signed from the general managership of 
the Union Traction Company, of Ander- 
son, Ind., expects to take the first vaca- 


Mr. R. T. Paine, the president of the 
Tacoma, Wash., Railway and Power Com- 
pany, is visiting New York, and has his 
headquarters at the offices of the General 
Electric Company. 


Mr. A. W. Clark, president of the 
Butte, Mont., Electric Railway Company, 
sailed for Europe a few days ago, where 
he will remain for some time on a vaca- 
tion. 

Mr. J. A. Shepherd, the New England 
sales agent for the Stirling company, has 
returned to Boston after a visit of a few 
days in New York city. 


Mr. George Wood, of Sandusky, Ohio, 
has recently been appointed superin- 
tendent of the Interurban and White 
street railway lines in that city. 
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The projected trolley railroad between 
Hagerstown, Md., and Boonsboro is an 
assured fact and it is stated that cars 
will probably be run by July 4, as the 
rights of way are nearly all secured, the 
surveys completed and the required cash 
for constructing the road available. Be- 
fore the line is finished it will have cost 
in the neighborhood of $200,000. 


At the annual meeting of the Albany 
& Hudson Railway and Power Com- 
pany, which operates the new third-rail 
electric road between Albany and Hud- 
son, at Hudson, April 2, the following 
were elected directors: Clinton L. Ros- 
siter, formerly president of the Brooklyn 
Rapid Transit Company; Foster M. Voor- 
hees, of New Jersey; Henry Siebert, W. 
F. Sheehan, R. A. C. Smith, Seth L. 
Keeney, of Brooklyn; A. M. Young, of 
Branford, Ct.; James Purcell, of Hudson, 
and H. G. Runkle, of Plainfield, N. J. 


Albert L. Johnson, the well-known elec- 
tric railroad promoter, recently offered to 
build a tunnel in which he proposes to 
run electric cars from New York to Staten 
Island, by way of Brooklyn, to connect 
the New York and Philadelphia road 
which he is now working on with the 
New York Rapid Transit lines, offering 
a three-cent flat fare between New York 
and Richmond Borough (Staten Island), 
and unlimited transfers in Greater New 
York. In commenting on the proposition 
the New York Commercial Advertiser says 
editorially: 

Mr. Albert L. Johnson’s offers to extend 
the rapid transit tunnel from Manhattan 
Island through Brooklyn and thence by 
way of Bay Ridge across the bay to Staten 
Island, with provision for a uniform fare 
of three cents and unlimited transfers in 
the expanded city of New York, naturally at- 
tract attention on account of the magnitude 
of the proposals they contain. It will not 
do, however, to jump to hasty conclusions 
about them. The Rapid Transit Commis- 
sion has met them in a fair spirit. In his 
letter to Mr. Johnson yesterday Mr. Orr laid 
down the terms on which any one might un- 
dertake the work roughly outlined by the 
loquacious contractor, and advised him to 
make an offer, if he was inclined for busi- 
ness, along the lines of the contract for the 
work in this borough. To this Mr. Johnson 
lost no time in replying. In twelve hours 
he announced that he was ready to accept 
all of Mr. Orr’s terms; in a few days he 
would lay his plans before the board; he 
would make a contract for construction at 
the lowest possible figures and accept in 
payment such money as could be supplied 
up to the debt limit of the city, taking the 
rest out on his own credit, until the city 
could legally pay more, and would under- 
take to establish a sinking fund which 
would extinguish the debt on his lines with- 
in 25 years. All this is very fine and we 
earnestly hope that something will come 
of it, © 


Export Notes 











Our exports to Europe, between the 
years 1890 and 1900, have increased from 
$682,000,000 to $1,116,000,000, or 63 per 
cent; to northern America, $95,000,000 
to $98,000,000 or 108 per cent; to south- 
ern America, $35,000,000 to $41,000,000, 
somewhat less than 20 per cent. 


“La Sociedad General Gallega de Elec- 
tricidad” is the name of a new company 
which has been formed with a capital of 
2,000,000 pesetas at Madrid, Spain. The 
object of the company is to utilize the 
waterfalls at Segad and Ferranza, and also 
to construct a central electric-power sta- 
tion at Caldes de Reyes. 


Exports during the month of January 
from the United States were valued at 
$136,317,354, an increase of $18,720,206, 
while the imports amounted to $69,100,- 
194, or $6,796,908 less than the amount 
for the same month of 1900. For the 
seven months ending January 31 the ex- 
ports increased $102,183,243, aggregating 
$902,229,729 and leaving a balance of 
trade in favor of the United States of 
$443,398,658. 


For the year 1900 the mineral exports 
of the United States, including gold and 
silver, amounted to $436,227,477, or 
28 per cent of the total exports of 
domestic products. The classification is 
as follows: Iron and steel, $130,000,000 ; 
mineral oils, $75,000,000; copper, nearly 
$60,000,000; gold, $52,787,523; silver, 
$59,272,868; coal and coke, more than 
$22,000,000; paraffin, somewhat over 
$8,000,000, and phosphates, over $5,000,- 
000. The iron and steel export trade of 
1900 is nearly five times that of 1890, and 
the total figures show an increase of $295,- 
780,373 over the figures for 1890, which 
were $140,447,104. 

A recent issue of the “Bureau of 
American Republics” states that of the 
exports to Pan-America, drugs, medicines, 
machinery, brandy, flour, cotton-goods, 
manufactured iron, and material for rail- 
ways, telegraph and general electrical 
goods are largely imported from the 
United States. The other countries rep- 
resented are France, England, Germany, 
Japan, China and Italy. Glassware, 
crockery and terra-cotta come from the 
United States, France, Belgium and Ger- 
many; silks, according to the quantities 
furnished, from France, United States, 
England, Germany, Japan, China and 
Italy. The greatest activity is manifested 
in cotton and woolen goods, liquors, ma- 
chinery and electrical supplies, in all of 
which the United States is heavily inter- 
ested. Most of the elegtrical goods come 
from this country, 


Telephone ana 
Telegraph 











The Kingman, Kas., Telephone Com- 
pany has been chartered with a capital 
stock of $3,000, its principal backer be- 
ing B. Albaugh. 


A new telephone company has been in- 
corporated in Bloomfield, Ind., by John 
F. Slinkhard, G. H. Hendron, Ziba P. 
East and others, for $15,000. 


The Olds, Iowa, Telephone Company 
has recently been incorporated for $1,800 
by H. K. Smith, J. W. Brown and others, 
to operate a local service. 


Articles of incorporation have been 
filed by the Maquoketa Telephone Com- 
pany, of Iowa. The company was incor- 


porated by H. T. Brigham, C. B. Miller 
and others, for $45,000. 


Reports from Kokomo, Ind., state that 
the Jay brothers, of that city, have re- 
cently purchased an interest in the Ko- 


komo Independent Telephone Company's 
plant, which, when completed, will cost 
$50,000. 


Several gentlemen of Montgomery 
City, Mo., recently incorporated the 
People’s Telephone Company, of Mont- 
gomery County, with a capital stock of 
$3,100. The organizers are H. Ellis, 
'l. Marlow, W. Crane and others. 


Recent incorporations in Iowa include 
that of the Spencer Telephone Company. 
which was chartered for $15,000 a few 
days ago, and the Corning Telephone 
Company, organized by J. A. Anderson, 
Frank L. Mercer and others, for $10,000. 


The Western Telephone Company has 
recently acquired the entire stock of the 
Iowa & Nebraska Telephone Company, 
the consideration being named as $100,- 
000. The exchanges included are at 
Sheldon, Sibley, Easterville, Spirit Lake, 
and Cherokee. 

John I. Sabin, president of the Pacific 
States Telephone Company, which com- 
pany holds the records for Bell telephone 
progress, says: “We will close March with 
24,000 stations connectedin San Francisco, 
making a net gain of over 1,500 for the 
month, in addition to which we have 500 
unfilled orders. This telephone business 
needs first—general consolidation, gen- 
eral enthusiasm, fewer high-class blue 
prints and more common every-day arith- 
metic, fewer wheel horses to hold back in 
the traces and more broncos to put in the 
lead. For your information, a bronco is 
a wild Mexican horse that it takes 14 men 
to hitch up and once started he never goe3 
at a walk until he dies,” ; 
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Spring Construction Work. 


As soon as the frost is out of the ground 
and the better weather of the Spring be- 
wins there comes a rush of activity in 
electrical constructing circles. At this 
writing gangs of men in hundreds of 
places, scattered throughout the country 
from the Atlantic coast to California and 
from Canada to Mexico, are busily en- 
caved in stringing wires or laying track 
or building power-houses or telephone ex- 
changes. 

in the telephone line great activity is 
already noticeable. A particular direc- 
tion) in which this is manifested is the for- 
mation of farmers’ cooperative systems, 
community systems and the introduction 
of telephone exchanges in small villages 
and “neighborhoods.” The independent 
companies are still keeping up the as- 
tonishing growth which has marked them 


since the inception of the movement, and 
are looking forward to making greater 
gains in mileage of wire, number of ex- 
changes and numter of stations connected 


season than ever before. Their lines 
cover the middle western states with a 
close network, and this seems likely to be 
considerably extended during the Sum- 
mer of 1901. * 

‘he American Telephone and Tele- 
graph Company, which is the successor 
of the old American Bell Company, is pre- 
paring to build this Summer a very con- 
siderable increase in its long-distance 
lincs, probably using immediately in some 
directions the recent valuable patents ac- 
quired from Dr. M. I. Pupin. The same 
interests, represented by the licensee Bell 
companies, are carrying out the policy, 
which has been adopted by several of them, 
in altering their exchanges in the largest 
cities to the new system using the com- 
mon battery, and a large expenditure is 
being made to carry into effect this de- 
sirable change. In New York city it is 
believed that the end of the year will see 
the whole system changed over, while in 
other cities work is actively progressing 
on the transformation, and vast exten- 
sions of lines and central office equipment 
are under way. 

The growth in electric lighting is es- 
pecially noticeable in the small cities and 
towns of the interior. In noticing the 
announcements of the formation of cor- 
porations which are published weekly in 
the ELectricaL Review, one is struck 
with the large number of small electric 
lighting companies now being organized, 
many of them with small capital and lo- 
cated in places of a few thousand in- 


habitants. This is a symptom that the elec- 
tric light is no longer regarded as a lux- 
ury, or a metropolitan privilege, but that 
it has become an actual necessity even in 
small towns and places where nothing 
stronger than the feeble ray of the oil 
lamp has hitherto illuminated the dark- 
ness of night. 

In the greater cities the construction 
work of the electric light companies is 
largely in the nature of extensions of 
systems already installed and of alterations 
in the method of generating and distribut- 
ing electricity for lighting and power pur- 
poses. In many places the polyphase sys- 
tem is being installed in single large cen- 
tral stations, conveniently situated with 
reference to fuel and water supply rather 
than with reference to the centre of dis- 
tribution of lighting. In a large num- 
ber of places such stations have been put 
up and existing stations have been turned 
into transforming and converting substa- 
tions for supplying the variety of current 
necessary for the company’s customers. 

Very noticeable improvements are being 
made in towns of medium size and in the 
larger cities by the addition of storage 
battery plants to existing lighting equip- 
ments and, in several cases, the installa- 
tion of a high-tension, direct-current sys- 
tem using high-tension lamps. The whole 
industry of electric lighting is in a healthy 
and prosperous condition and no small 
amount of capital is seeking investment 
in it, as may easily be seen from the large 
number of incorporations and enlarge- 
ments noted. 

In still another direction there is much 
activity among electric light companies. 
Since the advance of the engineering art, 
permitting lights to be burned over a 
much larger area than heretofore by 
means of polyphase and converting sys- 
tems, it has become possible to consolidate, 
in many cases, electric light companies 
whose stations were located too far apart 
hitherto to interfere with one another’s 
territory. These consolidations have gen- 
erally resulted in a distinct betterment of 
the service as well as in larger profit for 
those interested in the enterprise by the 
suppression of unnecessary expenses in 
operation. 

In the electric railway field there is 
every evidence of the widest activity and 
the most pronounced growth. Consolida- 
tions are being made which are resulting 
in extending lines from city to city over 
distances of many miles, sometimes of sev- 
eral hundred miles. In order to complete 


the linkage of widely separated points by 
electric tracks a large number of exten- 
sions are being undertaken and many new 
links are being built... Coincident with 
this, power-houses are being altered in or- 
der to take advantage of the wider dis- 
tribution possible with alternating cur- 
rent, for the same reasons noted above in 
connection with electric lighting. 

The most interesting extension of elec- 
tric railway service noticeable at present 
is the increasing size and power of systems 
already in operation, and the exploitation 
of other and larger systems tending al- 
most, in some cases, to the dignity of 
main-line railroads. The standard elec- 
tric motor car for interurban service has 
grown to be a large and powerful vehicle, 
while the track work being put down is 
more and more approaching the standard 
specifications for steam railways. Par- 
ticularly in the middle western states 
is this great extension of interurban rail. 
roading noticeable, although some lines 
are about to be constructed in the south- 
ern states, where they are relatively few 
at present, and the Pacific coast is also 
about to be well supplied with electric 
transportation facilities. In New England 
there is a great and increasing activity 
in this direction. In the city of Boston 
the thoroughgoing improvements for some 
time under construction in the street rail- 
way system of the city in its suburbs are 
nearing completion. In New York city 
such rapid advance has been made upon 
the construction of the Rapid Transit 
subway that already it is reported that 17 
per cent of it is finished. It is rumored that 
a certain large steam railway system will 
begin work this Summer on the electrical 
equipment of a difficult portion of its 
main line, extending more than 100 miles 
and handling as heavy freight and pas- 
senger traffic as any to be found in this 
country. 

In addition to all this work of exten- 
sion, the lines of many electric railways 
are to be rebuilt this Summer with heavier 
rails to take care of increasing traffic and 
to permit the use of heavier cars. It is 
hard to specify any place in which this 
railroad building activity is more pro- 
nounced than another, but it is evident 
from the formation of new corporations 
and the consolidation of existing ones 
that the middle states are an exceedingly 
active field for electric railway work at 
present. 

The advance in the electric automobile 
industry is set forth at some length in 
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other pages. In some of the minor de- 
partments of electrical engineering ex- 
cellent progress is being made also, as, for 
example, in the character and solidity of 
house wiring as it is now installed, and in 
the relative position of importance which 
the electrical auxiliaries of buildings have 
now attained in the estimation of archi- 
tects and owners. A considerable indus- 
try in conduits or tubes for interior wir- 
ing has grown up within the last few years 
and promises to increase greatly when the 
demand for this Summer’s construction 
work is felt. 

The manufacturers of wire—copper, 
aluminum and iron—are looking forward 
to an exceedingly prosperous season on ac- 
count of extensions and new undertakings. 
Very large quantities of cable are being 
manufactured for conducting high-tension 
currents underground in connection with 
the distributing systems for light and 
power mentioned above. In addition to 
these, the high tensions involved in long- 
distance power transmission have brought 
out new types of cable and aerial wires, 
many of which will be tested in practice 
before the next Autumn. 

Great activity is noticeable in several 
parts of the country in power-transmis- 
sion enterprises. The Pacific coast is 
rapidly becoming an electrical neighbor- 
hood, several important installations be- 
ing under way in California, Oregon and 
Washington state. Among them are some 
that are destined to be famous monuments 
of engineering progress, in that theyare the 
longest power transmissions in the world 
and employ the highest voltages in com- 
mercial use. A gratifying activity in 
water power and electric transmission 
projects is noticeable also in the southern 
states, where the aid of electricity is being 
called in to the service of many enter- 
prises for the development of the magnifi- 
cent natural resources of that portion of 
the country. Fine new plants are to be 
erected at a number of points and old 
ones will be enlarged. 

This brief summary shows that the out- 
look at the beginning of the Summer sea- 
son is particularly gratifying. In no de- 
partment of electrical work does there 


seem to be either a stringency of money 
for the carrying on of operations or a lack 
of enterprise and interest. There has been 
no backward step taken anywhere along 
the line, and all of the various branches 
of electrical engineering work show indi- 
cations of widespread and continuing 
prosperity. a 


The St. Petersburg, Ga., Telephone 
Company h s recently been incorporated 
by T. C. Parker and others, for $10,000. 
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Small Central Energy Switchboards. 


The recent increase in the demand for 
central energy apparatus and switchboards 
for use in small exchanges has led to the 
development of a line of apparatus espe- 
cially designed to meet this demand. The 
use of central energy systems in large ex- 
changes has proven conclusively that this 
system is destined to play an important 
part in the telephone industries of the 
immediate future. By this method all 
current for both talking and signaling is 
supplied from one central battery located 
at the exchange. By its use the troubles 
incidental to many small batteries at the 


COMBINATION SWITCHBOARD FOR CENTRAL 
ENERGY AND MAGNETO LINES. 


subscribers’ stations are done away with 
and the single large battery, which is 
placed where it is easy of access, also in- 
creases the efficiency of the system. The 
use of lamp signals has also come to be 


so generally adopted in recent exchanges 
that this system will doubtless eventually 
supersede the mechanical signals now so 
generally in use. 

The switchboards recently put upon the 
market by the Kellogg Switchboard and 
Supply Company, of Chicago, for use in 
exchanges having 200 lines or less, com- 
bine the excellence of design and work- 
manship which has characterized the 
larger switchboards installed by this com- 
pany, with small size and an adaptability 
to the varying conditions of operation 
which are found in exchanges of insuffi- 
cient size to require a multiple board. 
Lamp signals are used throughout, both 
for line signals and for a double super- 
visory system, which keeps the operator in- 
formed at all times of the condition of any 
pair of connected lines without the neces- 
sity of listening in and enables her to han- 
dle twice as many lines as was previously 
possible. The wiring throughout is of the 
best silk and cotton insulated wire, made 
at the company’s own factory, and sold- 
ered without acid. All wiring is brought 
down to a connecting rack in the rear. 
The cabinet work is of highly polished 
quartered oak. 
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A combination switchboard for both 
central energy and magneto lines is shown 
in the accompanying cut. In addition to 
160 central energy lines, as above de- 
scribed, 20 mechanically self-restoring 
drops and jacks are added for toll-line 
work, having tubular clearing-out drops 
associated with them. The remainder of 
thisequipmentconsists of 18 pairs of plugs 
and cords, with cam combination ringing 
and listening keys, one operator’s circuit 
with receiver and transmitter and night 
circuit. The supervisory lamps for use 
with each pair of cords are shown mounted 
in the keyboard immediately in front of 
corresponding plugs. This board fur- 
nishes a high-class equipment for a reason- 
able outlay. 


ail 
OBITUARY. 

Mr. Charles A. Munson, Chicago man- 
ager of the Fort Wayne Electric Works, 
died in Chicago, April 4, after a surgical 
operation necessitated by a long illness. 
Mr. Munson was born in Fort Wayne in 
1843, and, like many other men who have 
since attained prominence in the elec- 
trical field, he began his career as a tele- 
graph messenger boy. He served with dis- 
tinction in the United States Navy during 
the Civil War, becoming a third officer be- 
fore he was 20 years old. Engaging in 
general business for several years he en- 
tered politics for a short time and upon 
the close of his political career he entered 
upon the duties of the office of Chicago 
manager for the Fort Wayne works. Mr. 
Munson wasa genial and kindly man, whose 
friends are numbered by the hundred 
throughout electrical circles in this coun- 
try, and his loss will be felt by many 
among his friends and business associates. 


Captain William M. Marsh, treasurer 
of the Omaha, Neb., Street Railway Com- 
pany, died of consumption recently, at 
Nassau, N. P., at the age of 69 years. 
Captain Marsh was also president of the 
Union National Bank of Omaha, and one 
of the leading financiers in Nebraska. He 
is survived by four sons, all business men 
of Omaha. 

Colonel George B. Cowlam, of Madison, 
Ind., died of apoplexy in New York city 
recently. Colonel Cowlam was chief tel- 
egrapher of the army under General Mc- 
Clellan during the Civil War, and it was 
he who first described over the wires the 
fight between the Merrimac and Monitor 
in Hampton Roads. 

General Charles Coffin Fry, manager 
and secretary-treasurer of the Lynn, Mass., 
Gas and Electric Company, died in that 
city on March 21, the cause of his death 
being pneumonia. General Fry was born 
in 1842 at Lynn, where he resided all 
his life. 

Mr. S. J. Reeves, late treasurer of the 
Dover Construction Company, which is 
building and financing the Toledo, Find- 
lay & Fostoria, Ohio, Electric Railway, 
died recently at his home in Canal Dover, 
Ohio. 
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A New Departure in Chandelier and 
Ceiling Fan Combinations. 


The accompanying illustrations show 
exterior.and sectional views of an interest- 
ing and novel combination ceiling fan and 
chandelier made by the Boston (Mass.) 
Electric Heating and Power Company. 
Fig. 1 shows an external view of the com- 
bination, while in Fig. 2, to the lettering 
of which reference is made below, is shown 
the interior and working parts. 

\ represents the ordinary wrought-iron 
pipe hanger enclosed in polished brass 
Below the pipe hanger the spun 


tube. 












Fic. 1.—CHANDELIER AND CEILING FAn. 


brass casting of the motor and mechanism 
is shown in a lighter tint. 

8 is the yoke hanger, consisting of cap, 
pillars and base, which is attached by the 
means of screws to the upper end of the 
iiotor shell. The yoke carries a rheostat 


clectrical connections in the form of rings 
marked G, the upper or guiding bearing 
marked I, as well as the bracket arms of 
ie chandelier, part of which is shown 
ai K. To the bottom of the yoke is at- 
tached the motor, in the one shown a di- 
rect-current, series wound machine, but 
with the bearings adjusted for vertical 
suspension and revolution. 

Below the motor, on the hollow shaft 
(1, is attached the “new departure” cen- 
‘rifugal fan. Below the fan at its centre, 
projecting through the hollow shaft, is the 
spindle carrying the thumb-nut of the 
snap-switch. 

C represents the wires from the line, in 
the illustration, cut off just above the 
switch. In practice these wires are con- 
nected by binding-posts, with the plus and 
minus rings, marked G. These rings are 
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carried on the pillars of the yoke, but in- 
sulated from the same, and are fitted with 
binding-posts according to the number of 
arms in the chandelier. From these rings 
the current is carried to the motor and 
switch as well as to the lights in the brack- 
ets of the chandelier. The wires from the 
light bracket K, are shown at J. By this 
arrangement it will be seen that the wir- 
ing, which in a four-arm chandelier would 
be complicated and crowded, is much sim- 
plified, and the fan and motor may be 
operated independently of the lights, and 
vice versa, 

The snap-switch gives two speeds, which 
is found in practice to be ample in this 
style fan. The bearings for the arma- 
ture shaft consist of a cup, having a well 
in the centre one-eighth inch larger in 
diameter than the shaft. Attached to the 
shaft, represented at I and O, are two 
steel steps having downwardly curved 
flanges projecting into the composition 
cup in such a manner that the upper one, 
I, acts simply as a guiding bearing, as 
there is no friction at the beot- 
tom of the cup; while the lower 
one, O, being the working bear- 
ing, guides upon the sides of 
the cup, and rests upon a 
ground and hardened steel 
washer in the bottom of the cup. 

These flanges are pierced 
by a suitable number of 
holes, so that any oil 
which might possibly work 
up the inside of the flange on 
to the shaft and thence down to the com- 
mutator, or the fan, is thrown by centri- 
fugal force through the flange and out to 
the oil-cup wall. It will be seen by this 
that it is impossible for any oil to escape 
from the bearing. Oil tubes, shown at 
F and N, have dustproof caps and allow 
an introduction of oil at infrequent in- 
tervals. 

The fan consists of two spun brass 
disks, Q and T. The upper disk, Q, is 
pierced in the centre allowing the air to 
enter at the inner end of the radial floats, 
S. The lower disk, T, is solid, and to it 
is attached the hub, P, which in turn at- 
taches to the shaft of the motor by suitable 
means. 

The floats, S, are six in number and are 
arranged in a vertical position radiating 
from the centre of the fan. These form 
with the disks, Q and T, a centrifugal fan 
of such shape that the air is delivered 
outward and downward in the form of 
a cone. The fan has two speeds, about 
400 and 650 revolutions per minute. 

The advantages claimed for this style of 
apparatus are compactness and beauty in a 
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ceiling fan or chandelier, light current 
consumption and a large and effective 
distribution of air. It is stated that a 
15-inch fan gives a distribution of air 
more than equal to the delivery of a 50- 
inch ceiling fan of the wooden blade pro- 
peller type. 





i 
General Electric Company’s 
Statement. 

The statement of the General Electric 
Company to the Massachusetts Commis- 








Fie. 2.—Cross-SECTION OF CEILING Fan. 


sioner of Corporations makes the follow- 
ing showing of assets and liabilities as of 
December 31. It is compared with bal- 


ance sheet given in last annual report: 
Dec. 31, Jan. 31, 
Assets. 1900. 1900. 
Meek Gntahten cs <ccacesecesaca- scces $550,848 643 
PRN OOo ve nccicadadsecnccseeaacs 2,000,000 2,000,000 
Cash and accounts received........ 13,339,127 8,515,075 
Inventories and work in progress.. 7,330,832 8,921,709 
Plants, investments, etc............ 10,736,926 9,532,270 
WERE, cncccccccccccescccces coscs 33,957,733 29,532,697 
Liabilities 
CE NIE oo os cs cccccndeaseucans 23,750,000 20,827,200 
WEITTTTTTITTTTrriTrerit Te 1,599,179 1,052,466 
Debentures..........+ neucdeucenaseas 1,646,500 5,300,000 
Profit and loss surplus...... ...-+++ 6,962,054 2,353,080 
Mas cadccassecccenssccseseceee 33,957,733 29,532,697 


From the above, says the Boston News 
Bureau, reckoning the dividends paid to 
stockholders during the year and inter- 
est paid debentures together with an in- 
crease of $4,600,000 in profit and loss 
surplus, the profits for the 11 months 
were, in round amount, $6,500,000, with 
one month’s business to come in. This 
may be estimated at $500,000, though 
probably it was half as much again in 
January of this year, so that the profits 
for the year were apparently fully $7,- 
000,000. This would pay 28 per cent on 
the enlarged capital after full retirement 
of the debentures. 

The profit and loss surplus on January 
31 should, on the basis of the above fig- 
ures, be about $7,500,000 upwards, less 
whatever amount may be written off. This 
is equal to about 30 per cent on the capi- 
tal stock outstanding. The company could 
undoubtedly return 20 per cent in stock 
(one-half the capital reduction in 1898) 
to stockholders to-day if desired. 
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An Improved Type of Carbon Battery. 


The new battery manufactured by the 
Booker Carbon and Battery Company, of 
St. Louis, Mo., and called by it “The 
Pheenix No. 1 Perfected Type,” possesses 
several points of great ingenuity and 
novelty. By reference to the accompany- 
ing illustrations the general arrangement 
of the parts of the cell may easily be un- 
derstood. The cover is removable and is 
so treated that it is impossible for mois- 
ture to reach the metal connections. As 
is well known by users of batteries, one of 
the chief troubles and defects of the or- 
dinary wet battery is the creeping of crys- 
talline salts and the corrosion of the me- 
tallic electrodes on this account, resulting 
in high resistances and back electro- 
motive forces. It is claimed that in this 


new battery this trouble has been obviated, 
the method used being one of great sim- 
plicity. 

All objectionable soft rubber parts are 
dispensed with. The zine lug projects 
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an error in setting it up practically im- 
possible. 

The officers of the Booker Carbon and 
Battery Company are Colonel S. G. Book- 
er, president, and Mr. Henry Wrape, vice- 
president. The company is well financed, 
and has valuable facilities in the way of a 
well-equipped plant for the production of 
carbon products. A large part of such 
machinery needs to be specially designed 
for carbon work, and the foundation and 
laying out of a carbon factory entail much 
expense, with a complete practical and 
technical knowledge of the carbon indus- 


try. Colonel 8S. G. Booker, the president 
of the company, is widely known as a 
pioneer and expert in the carbon and elec- 
trical industry, and, as will be remem- 
bered, was formerly president of the 
Phoenix Carbon Manufacturing Company. 
pe 
Lower River Power and Water Supply 
Company, at Niagara Falls. 


A bill was recently introduced into the 
Assembly of the State of New York, at 
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through the carbon cover of the cell, be- 
ing protected by a square porcelain bush- 
ing, having a square hole in it which fits 
the square lug. This construction holds 
the zine rigidly in place and in proper po- 
sition in reference to the carbon. The 
bottom of the carbon electrode is a porce- 
lain rosette, which acts also as a fender for 
the zinc, the latter being thus held rigidly 
both at the top and the bottom. On this 
account it is claimed that a short-circuit 
is practically impossible. To bind the 
porcelain bottom and the carbon cover 
piece together a hard-rubber bolt is used. 
This is hollow and perforated so as to al- 
low the ammoniacal solution to come into 
contact with the depolarizing filling in 
the inside of the carbon cylinder and at 
the same time to allow free vent for the 
escape of any gases that may be engen- 
dered in the operation of the cell. Care- 
ful attention has been paid to all the de- 
tails of the manufacture of this battery, 
and it is shipped in such a way as to make 


Albany, incorporating the Lower River 
Power and Water Supply Company, at 
Niagara, N. Y., with a capital of $500,- 
000. The incorporators are Commodore 
P. Vedder, T. J. Bergen, William Wil- 
liams, C. K. Hotchkiss, De W. V. D. 
Reiley, T. F. King, George W. Knowlton 
and J. S. Simmons. The company has 
authority to take water from the Niagara 
River and to develop and generate hy- 
draulic and electric power and to supply 
it for all manufacturing and industrial 
purposes. It also has the right to trans- 
mit power to any town or city in the state 
at rates to be agreed upon by the local 
common council or the highway commis- 
sioners. The additional privilege of acquir- 
ing lands by condemnation proceedings 
has been granted the company and if it 
is considered necessary to cross a railroad 
with its tunnels, canals, raceways or other 
works, it has the privilege of doing so 
under the same conditions imposed by 
the law when one railroad crosses another. 
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Telephone Cable Clip. 


One of the most recent improvements 
in accessories to telephone line construc- 
tion is here shown in an ingenious cable 
hanger or clip, which is being marketed 
by Messrs. James 8S. Barron & Company, 
of New York. It is made entirely of one 
piece, and thereby obviates the danger of 
electrolytic action that is possible in other 
cable hangers that are made of several 
pieces. It also obviates the trouble that 
is experienced with hangers that have 
loose parts which may become misplaced 
or lost. The cable hanger illustrated is 
entirely made of zinc, being stamped out 
with one motion. It is claimed to be very 
simple and quickly applied. It will ac- 
commodate the several different sizes of 
cable. The illustration of the hanger 
here shown, represents it gripping a 
three-quarter-inch diameter cable. The 


IMPROVED CABLE CLIP. 


illustration shows one way in which the 
hanger is applied; viz., the circular en- 
largement at one end of the hanger is 
held against the cable, the free end is 
wound around the cable, passed through 
the lower slot, around the cable again, 
through the upper slot, up over the sus- 
pension wire and hooked into the upper 
slot. 

Another application is to pass the free 
end once around the cable through the 
lower slot, up over the suspension wire 
and then hook it into the upper slot. 

The makers state that the hanger can 
not possibly jump off the suspension wire, 
and that it grips the cable tightly and does 
not allow it to slip. 

a 

An order has recently been placed by the 
Kehin Electric Railway Company, of 
Japan, for a 150-kilowatt generator, a 
number of small motors, switchboard in- 
struments and other accessories required 
for the extension of its power plant. The 
electrical apparatus is all of Westinghouse 
manufacture. 
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The Automobile Industry in the 
United States. 





A Symposium Describing Its Present Condition—Descriptions and Illustrations of Various Types 
of Vehicles—A Brief Review of the Automobile Industry Abroad. 


THE INDUSTRY IN BRIEF. 


BY W. H. MAXWELL, JR. 








The opening of a new season always 
has been a time of great anticipation and 
conjecture for those engaged in building 
motor vehicles. This year that feeling is 
greatly intensified over what it has ever 
been before. Wonderful advances have 
heen made, new devices have been brought 
to light, the working parts of the differ- 
cnt makes of vehicles have been simplified, 
until we now have automobiles which 
cive satisfaction, both to the user and to 
‘hose who created them. 

As every great industry has been de- 
veloped, so has that of motor vehicle 
construction. Long, wearisome years 
were spent in experimenting before an 
even partially satisfactory carriage or 
wagon turned a wheel with its own power. 
Out of the extremely large number of 
inventions patented, the greater portion 
were dismal failures when practically 
worked up. Perseverance conquered, 
however, and vehicles that would run be- 
gan to make their appearance on the 
streets and roadways. New ideas sprang 
into being, and the successful devices of 
the pioneers in the field were rapidly 
assimilated and improved upon by their 
followers. 

In this country the three types of vehi- 
cles—electric, steam and gasoline—seem 
to have been developed almost simultan- 
cously. One thinker after another made 
a careful study of the situation, and 
each chose for himself that course of ac- 
tion which seemed to him most feasible. 
In this way each set of workers developed 
a specialty until they felt justified in 
offering the results of their labors to the 
public in order to learn what was to be 
the measure of reward for their unceas- 
ing toil. 

Capitalists did not wait for the vehi- 
cles to search them out, but made haste to 
take up the more meritorious of the in- 
ventions offered. Companies large and 
small sprang into existence. Corpora- 
tions with immense means undertook to 
market these productions of the inventors. 
Stimulated by this aid greater efforts 
were made to develop the perfect vehicle. 
Business methods superseded the spas- 





modic attempts of the individual, ham- 
pered in many instances by the lack of 
resources which could bring forth the 
best results. 

At this point the general public took 
hold of the industry, first as a matter of 
novelty, then as one of utility. With leaps 
and bounds the construction of motor 
vehicles progressed. Improved types of 
machines followed one another in rapid 
succession, and were welcomed by the 
public in a hearty and substantial man- 
ner. The pleasure carriage was imme- 
diately adopted by a great following, and 
the motor wagon, to be used for goods 
delivery, carried its point without oppo- 
sition and won instant favor. 

The first flush of victory has been too 
much for many men, and it was also too 
much for the motor vehicle industry. 
Emboldened by their success, those en- 
gaged in the manufacture of vehicles car- 
ried on their operations on a larger scale 
than had ever before been attempted. 
Expenditures were made with little re- 
gard to immediate returns. Those who 


were paying for the development of the 


industry soon began to think it was high 
time that the efforts of those actively en- 
gaged in the work should begin io show 
some tangible returns. The vehicles were 
put in the hands of a great number of 
enthusiasts—well-meaning, no doubt, but 
who did not realize, in most cases, the 
necessity of giving an automobile the 
proper care. The result, which could not 
help taking place, soon showed the manu- 
facturers their error. Vehicles which 
should have given perfect satisfaction 
failed to do so because, in most cases, the 
users were not capable of giving them the 
attention they required. 

In order to counteract this tendency 
toward dissatisfaction on the part of the 
consumer some few manufacturers made 
the unwise attempt to dispose of their 
wares by means of misrepresentation. 
Pressed by the need of funds the un- 
principled members of the industry acted 
in such a manner as to make their inno- 
cent brethren suffer with them. Happy 
it is that this class was small, and that 
it has, in most cases, been eliminated 
from the problem. 

To-day the industry stands freed from 


the greater number of those who pur- 
sued such methods in their work. Inven- 
tions and experimenting, even in the peri- 
od of greatest exultation, never entirely 
closed and they are now rapidly furnish- 
ing the solution of many of the most 
vexing problems which have confronted 
the manufacturer. Misrepresentation 
has, in most cases, stopped. The natural 
working of the law of the survival of 
the fittest has wrought a great change, 
and has shown those who could not get 
along on other lines that the industry con- 
tained no place for them. 

The coming year is one which will be 
filled with great things for the automo- 
bile. In the electric vehicle we may look 
for distinct and enormous advances—in 
the construction of the storage battery. 
Claims are made, and have, to a great 
extent, been substantiated, for a battery 
which will give a greatly increased capac- 
ity for a much smaller weight. It does 
not seem, in view of the labor that is 
being expended on this one phase of elec- 
tric vehicle construction, that it is too 
much to say that we ought this year to be 
given a battery which will drive the ordi- 
nary carriage 50 or 60 miles on one 
charge, and have an active and efficient 
life of at least two years under ordinary 
conditions. The great trouble has been 
that the users of electric vehicles have 
not seemed to realize up to this time that 
the storage battery is as much a piece of 
machinery as the motor, and so needs the 
same amount of care. In design and 
mechanical construction great advances 
are being made every day. From this 
point of view there is not the slightest 
doubt that the electric vehicle is already 
practically perfect. In pleasure carriages 
and commercial vehicles of this type com- 
pactness in construction and symmetry in 
design have been obtained to such an ex- 
tent that there is no type of horse-drawn 
vehicle which has not been duplicated, and 
even improved on. 

The steam vehicle is making enormous 
strides toward betterment in construction 
and mechanical detail. The pleasrre ve- 
hicle is being made cleaner, handsomer 
and safer every day. Steam trucks now 
under construction will soon make their 
appearance on the streets of our cities, 
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and make an active bid for the haulage 
of heavy freight wherever economy, 
cleanliness and expedition are desired. 

In the field of the gasoline automobile, 
as well as in those of the electric and 
steam carriages, substantial advances can 
be safely predicted. Many brilliant minds 
are working on the solution of the prob- 
lems which stand in the way of the perfect 
autocar, and it would be unwise to think 
that this or any other type of machine 
will not have reached a higher point of 
efficiency at the end of this year than it 
held at the end of nineteen hundred. 

Never before has the general public 
been so interested in the automobile. The 
inquiries concerning the different types of 
carriages, wagons and trucks are legion. 
The solution of the problem of trans- 
portation without tracks is being slowly 
solved, and this year should see a great 
number of the hindrances which stand in 
its way absolutely removed. 

Credit is due to those who, by the ex- 
penditure of their strength and effort, 
have brought the automobile to its pres- 
ent stage of perfection, and the time is 
not far distant when the difficult places, 
having been made easy, those who aided 
in the work will be honored and praised 
by all, each for the part he has taken and 
in due proportion. 

The Wiring Connections of an 
Electromobile. 


In the diagram herewith is shown the 
complete wiring of an electric vehicle set 


up against a wall. So set up and connect- 
ed the motor can be operated as if in a ve- 
hicle. In order to get a better idea of 
how the connections are made the follow- 
ing key is furnished: In the diagram 
1 = controller, 2 = charging plug socket, 
= ammeter shunt, 5 = press button for 
lamps, 6 = headlight, 7 = alarm bell, 
8 = light switch, 4 = rheostat, 10 = 
magnet, 1!=-automatic cutout and switch, 
12 = batteries, 13 = motor, 14 — fuse, 
15 = reversing device, 16 = side lamps, 
R = resistance boxes, M = voitammeter, 
= positive wires, — = negative wires, 
A + = armature positive, A — = arma- 
ture negative, F — = field negative, F + 
= field positive, F’ — = field negative, F’ 
+ = positive. 

The speeds forward and reverse in a ve- 
hicle wired as shown are obtained through 
the controller. This controller, operated 
by a ratchet, is cylindrical in form and 
has all the connections made on the sur- 
face of the cylinder at the base of the 
teeth, which, as the controller is pushed 
around, mesh in the jaws shown in the 
drawing No. 4. 
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The sketch should show the reversing 
key which turns the cylinder, No. 15, so 
as to bring two sets of teeth up into the 
four pairs of jaws ready to receive them. 
All the connections are, in this case, 
also made on the cylinder as above de- 
scribed. The very favorable point of this 
controller is that the reverse key, when ex- 
tracted from its sockets, acts as a safety 
device because none of the teeth being in 
the jaws there is no connection. The re- 
versing key pressed downward gives the 
forward motion, and pushed upward gives 
the rear. 

The wiring, as it stands, is all ready for 
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thence through the connection down the 
+ wire to the right-hand tray of cells, 
through their connections to the — wire 
and back to seventh connection of the 
controller. Going out on this connec- 
tion, contact is made with the third sec- 
tion of the rheostat, No. 9, through the 
same to the magnet, No. 10, which draws 
the automatic switch, No. 11, into place 
when charging ; thence through the switch 
to the — wire of the charging plug in its 
receptacle. 

The automatic switch, No. 11, is not 
meant to prevent the overcharging of the 
batteries, but is used to keep any back 
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WriRING FOR A SINGLE-MotorR AUTOMOBILE EQUIPMENT. 


charging with the one exception that the 
rheostat should be turned until on the 
No. 9 third notch instead of being on the 
first. After the connections have been 
arranged between the charging plug and 
the feed wires on the wall, the plug is in- 
serted in its receptacle, No. 2. The cur- 
rent goes out, of course, along the wire 
marked +, making contact with the first 
jaw of the reversing device, No. 15; thence 
out on the wire going from this same con- 
nection to the ammeter shunt, No. 4; 
thence to the last connection of the con- 
troller, No. 1. On this controller, when 
the power handle is in the vis ¢ position, 
there are but two connections between 
the jaws and the teeth on the cylinder; 
viz., between the eighth and ninth pair. 
From the lasi vonnection on the controller 
the current goes down the + wire to the 
left-hand tray of batteries through the 
battery connections to the — wire and 
back to the eighth controller connection ; 


flow from the batteries running into the 
feed wire when the voltage has dropped 
temporarily for any reason. It thus ob- 
viates short-circuiting of the cells from 
this cause. 

The connections for the alarm bell and 
lights can be more easily traced out than 
described, except that for the sake of con- 
venience the connections have in some 
cases been with one tray of cells and in 
others with the two. These connections 
vary with the make of the vehicle. 

As can be seen, the armature positive 
and negative wires go to the reversing de- 
vice, and the four field connections go to 
the third, fourth, fifth and sixth controller 
points. The speed variations are obtained 
by the combinations made on the con- 
troller and reversing cylinders which 
bring the different teeth into position as 
they are pushed around. By these com- 
binations the resistance boxes are brought 
into use, and the batteries are drawn on 
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either in series or parallel, the fields of the 
motor being used to negotiate the high 
speed. The shunt, No. 4, is used to pro- 
tect the voltammeter, and the fuse, No. 
14, to protect the lights and bell. 

All the lights on the vehicle are illumi- 
nated by turning switch, No. 5, and the 
alarm is sounded by the button, No. 8. 

The motor, No. 13, is very ingenious. 
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battery thrown directly to the rear, with 
the motor placed in the same position 
under the vehicle between the back wheels, 
an idea can be gained as to how the ap- 
paratus is placed. The motor cradle is 
swung from the reach of the vehicle, and 
is protected from rough roads by rubber 
cushions. 

A number of concerns now manufactur- 
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WiRING FOR A DousBLE-MotToR AUTOMOBILE EQUIPMENT. 


The pinions are on the end of the hollow 
armature shaft which is split to insert the 
differential gear which is shown in the 
casing on the left-hand side of the arma- 
ture. The commutator and brushes are 


placed on the right hand of the armature, 
the pinions on the end of the shaft mesh- 
ing into the gears rigidly fastened to the 
rear wheels. 

If the drawing above is supposed to be 
brought forward from the top, and the 


ing electric vehicles are using practically 
this construction, though, of course, each 
has made a few changes of detail. 

The plan here shown is for five speeds 
ahead and reverse while the others, made 
on the same plan, admit of but three 
ahead and one reverse. Here every fea- 
ture of the construction is called into play 
to get the speeds, while in most of the 
others the fifth, or highest, speed is not 
used as it frequently results in a loss of 
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power. No resistance being used the cur- 
rent rushes out, and is used rather waste- 
fully. It is, however, one of the best 
systems now installed in electric vehicles, 
as the high speed is there if occasion re- 
quires its use, whereas it need not be 
called upon if the operator wishes to cover 
the greatest distance on the smallest ex- 
penditure of power. 

With such a construction the principal 
brake is applied mechanically. In one 
make of vehicle it operates on the differen- 
tial gear, and on another on the inside of 
the gearing fastened to the driving wheels 
by means of a band of steel. 

Where it is desired to use a single 
motor equipment it is hardly possible to 
obtain a more thoroughly practical design, 
as all the parts are very accessible and easy 
to repair. The wiring can be rigidly 
fastened and strung, and when so ar- 
ranged there is but little danger of a dis- 
connection. 

In the accompariying diagram is shown 
the wiring chart of an electric vehicle 
equipped with two motors. The connec- 
tions may be traced out in this diagram 
in much the same manner as in that show- 
ing the single motor apparatus. In con- 
tradistinction to that design, it will be 
noticed that the construction here shown 
does not employ resistance coils to regu- 
late the speeds, but obtains the proper 
control through the motor and the con- 
nections effected by the movements of the 
power lever alone, without recourse to any 
other device. 

The lights and bells are operated by 
drawing on the trays of cells in a manner 
somewhat similar to that described above 


in the single motor construction, all the 
lamp circuits being provided with fuses. 

In order to trace out the circuits, fol- 
low the positive wire leading out of the 
charging plug, which is illustrated by 
the circle shown just back of the battery 
trays; the outer circle connects with 
the positive wire. If followed out, all 
the combinations on the controller can be 
easily understood. 

It will be observed that, in this con- 
struction, no differential is necessary. 
The outside wheel turns as fast as need be 
when not attached to the pivot wheel. 

The switching post, shown on the draw- 
ing, near the lamps is attached to the 
lamp circuits. 

Directly back and to the left of the 
controller handle will be seen the place 
for inserting the carriage key. 

All the rest of the apparatus outlined 
is used in substantially the same manner 
and in practically the same relation, one 
part to another, as is described in the 
specifications of the single motor equip- 
ment. 

Two motors are usually used upon the 
heavier varieties of vehicles. 
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The Electric Automobile. 


ELECTRIC VEHICLE COMPANY. 

One of the pioneers in the field of mo- 
tor vehicle construction is the Columbia 
Electric Vehicle Company, which is now 
known as the Electric Vehicle Company, 
of Hartford, Ct. Herein are shown some of 
the latest types of this company’s product, 
which have been used very broadly by 
those who wish a vehicle which is modern 


in every particular. The company manu- 








ELecTric VEHICLE COMPANY'S PARK VEHICLE. 


factures a very complete line of com- 
mercial vehicles for business use, a heavy 
delivery wagon with a capacity of 1,500 
peunds, and a light delivery wagon with 


Its types of 
pleasure vehicles comprise a surrey, a 


a capacity of 750 pounds. 


mail phaeton, a stanhope and other like 
designs. One of the best designs built 
by this company is its brougham. 

The company uses both single and dou- 
ble motor construction, reserving the lat- 
ter for heavier work. The Electric Storage 
Battery Company, of Philadelphia, pro- 
vides all the means for carrying power 
for the Electric Vehicle Company’s car- 
riages, and the service has always been 
very One of the latest 
achievements of the company is that one 
of its vehicles has been selected to carry 
mails the Pan-American Ex- 
position grounds and the Buffalo Post 
Office, the vehicle in question being re- 
quired to make 60 miles a day. Special 
types of battery are used for this work, 
the long-distance design being the most 
in vogue. These cells have a capacity 
sufficient to drive an ordinary vehicle 
over a distance of 40 miles on one charge. 
In short, the vehicles of this company 
combine strength, durability, lightness, 
symmetry of design, adequate mileage ca- 
pacity, and speed. 


successful. 


between 


WOODS - WARING & COMPANY. 
Woods-Waring & Company, of Chi- 
cago, claim to have solved many of the 


perplexing problems standing in the way 
of perfected electric vehicle construction. 
They use a solid rear axle and one motor, 
all gearing being encased and made an in- 
tegral part of the motor, while absolutely 
protected from dust and water. An auto- 
matic controller handle operates all the 
varying speeds, as well as both the elec- 
trical and mechanical brakes, the me- 
chanical brakes being applied directly to 
the wheels by a very powerful friction de- 
The electrical brake is an arrange- 
ment without friction 
and by means of which it is claimed that 
the longest hills can be coasted at a mod- 
erate speed without the wear, tear and 
trouble incident to friction brakes. The 
narrow front wheel tread enables steering 
to be accomplished by a combination 
which makes the vehicle respond instantly 
to the slightest pressure of the steering 
This concern claims that the cur- 


vice. 


which operates 


lever. 





_ELEectTric VEHICLE CoMPANY's LIGHT 
DELIVERY WAGON. 
rent consumption in its automobiles is 20 
per cent less than in other vehicles of the 
same weight, and 30 per cent less in hill 
climbing, the motor having been designed 
with this purpose in view. A distinctive 
feature in the carriage design is the long 
wheel base which is provided in order to 
give more foot room in entering and 
alighting from the vehicle. The even dis- 
tribution of weight on the wheels, and 
the extremely low centre of gravity per- 
mit of quick manipulation, with safety 
and comfortable riding, even on rough 
roads. Woods-Waring & Company offer 
to the public a road buggy, a victoria, 
a stanhope, a brougham, a cab and a very 
extensive line of commercial vehicles. 
AMERICAN BICYCLE COMPANY. 


At Indianapolis are made the efficient 
and handsome automobiles constructed 
by the American Bicycle Company. The 
type is known as the “Waverly.” The 
frame is made of seamless tubing, the 


front axle being of tubular construction, 
Its engagement with the frame permits 
oscillation around a horizontal king-bolt, 
thus equalizing an uneven road surface. 
The wheels are ball bearing, and are 
equipped with standard wood spokes 
and solid rubber tires. The motor is of 
the Waverly design and combines many 
special features and improvements that 
experience has proven necessary for auito- 
mobile work. The noticeable absence of 
noise in the operation of the Waverly \e- 
hicles is due to spiral tooth gear which 
this company employs. One lever is used 
for starting the vehicle, for regulating th 
speed and reversing. It is located on thi 
left side of the operator, and permits five 
speeds forward and three to the rear 
The brakes are of the band type, applied 
to the armature shaft inside the motor 
casing, and are actuated by a foot leve: 
A device enables the operator to lock the 
brake when leaving the carriage standing 
on an incline. Every vehicle turned out 
by this company is equipped with elec- 
The car 
riage bodies are of an exclusive design. 
made of material, and are 
of modern type and artistic outline. The 
finish is claimed to be the best obtainable. 
The equipment of every vehicle includes 
all the necessary tools, appliances and in- 


tric lamps and electric bells. 


high-class 





Evectric VEuICLE Company’s ITEAVY 
DELIVERY WAGON. 

struments necessary for the charging and 
operation, including a combination volt- 
ammeter of standard make. The company 
also manufactures a road wagon, stan- 
hope, brake, combination, delivery wagon, 
and a dos a dos. 
AMERICAN ELECTRIC VEHICLE COM- 
PANY. 


THE 


A number of years ago a company was 
incorporated in Chicago, under thename of 
the American Electric Vehicle Company. 
After attaining an excellent reputation 
for the reliability of its product, the com- 
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pany removed to New York, where it has 
continued its enviable career and is now 
delivering vehicles to a large number of 
satisfied users. This company is making 
a specialty of delivery wagons and the 
lighter class of pleasure vehicles, includ- 
ing a very handsome runabout, stanhope, 





AMERICAN ELEc1RIC VEHICLE COMPANY’S 
STANHOPE. 


dos a dos, and park brake. The single 
motor construction, hollow armature 
shaft, is used, almost any battery being 
nserted at the option of the customer. 
A very marked difference in the construc- 
tion of these vehicles from that of others 
- that the automobiles are made on the 
veneral carriage construction plan, and 

so designed as to permit any good 
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and five in reverse are obtained through 

one handle, the steering being effected by 

a direct lever. 

THE NATIONAL ELECTRIC AND MANUFACT- 
URING COMPANY. 

At Indianapolis, Ind., the National 
Electric and Manufacturing Company is 
turning out its fine line of wagons. This 
list comprises in its extent a runabout, a 
stanhope, brake, delivery and 
dos a dos. 
is used, and the frame of the vehicle is 


made so as to adapt itself to the un- 


wagon, 
The single motor construction 


evenness of roads. The control is effected 
through one lever, five speeds forward and 


Wooden 


wheels with solid tires are applied to 


three reverse being so given. 


every vehicle, unless pneumatics are or- 
dered, when wire wheels are attached. This 
company uses the Willard battery, and the 
efficiency of the motor used is attested 
by its very small consumption of current. 
very carriage is fitted with a voltam- 
meter, electric lights, electric bells, and 
powerful brakes. 
THE E. C. STERNS COMPANY. 

The E. C. Sterns Company, of Syra- 
cuse, N. Y., 
runabout of the stanhope type which is 
unique. The side bearings are rigidly 
attached to the 
forged steel thorough braces, and to the 


is manufacturing an electric 


rear axle sleeve by 
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NATIONAL ELECTRIC AND MANUFACTURING COMPANY’S PARK TRAP. 


carriage maker to effect the necessary re- 
pairs without returning the vehicle to the 
factory. Tubular construction has been 
done away with, as well as wire wheels. 
Pneumatic tires are used exclusively un- 
less solid tires are ordered. The brakes 
are of a mechanical type and operate with 


a band in the gear. Five speeds forward 





front axle by fore-and-aft quarter-springs 
held in place by clips of medium length. 
The side bars are secured to a front cross- 
bar with a half-spring attached to the 
front axle by goose-necks and links. This 
form of construction affords great elas- 
ticity in accommodating the wheels to 
the roadbed. Wire wheels, with three- 
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inch pneumatic tires, 32 and 36 inches 
in diameter, are used. The rear wheels 
are driven by means of a compensating 
gear placed upon the rear axle at the 
The ve- 
two-and-one-half 
There 
is also a special form of series-parallel 


right-hand side of the carriage. 
fitted with a 
horse-power series-wound motor. 


hicle is 


controller with three speed positions of 
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five, eight and twelve miles per hour for- 


ward and backward, together with a 


charging position. There is also a power- 

ful brake connected with the motor, all 

actuated by one lever at the left of the 
operator. 

THE 

The Olds Motor Works, of Detroit, 

Mich., manufactures electric vehicles. A 


OLDS MOTOR WORKS. 


point particularly claimed by this con- 
cern in regard to its type is the excellence 
of the controller design. It is claimed 
that the switches in this device are snap- 
switches in both directions and great care 
has been used in constructing them to em- 
ploy the most approved electrical prac- 
tice. The running switch is a neatly 
constructed snap-switch, mounted upon 
slate, its handle being detachable and 
made in the form of a lock. The gear 
case is very neat and compact. The 
reaches consist of tubing, so attached to 
the motor and pivoted upon the front 
axle as to form a solid triangular frame. 
The company also manufactures a switch- 
hoard for use in connection with its car- 
riages, especially for charging. Great 
attention has been paid by this company 
to the finish of its product, which is 
claimed to be of superior excellence, and 
also to the taste displayed in the selec- 
tion of shapes and designs. 
THE RIKER MOTOR VEHICLE COMPANY. 
One of the best-known systems employed 
in the construction of electric vehicles is 
that patented by Mr. A. L. Riker, and con- 
trolled by the company bearing his name 
at Elizabethport, N. J. One of the bet- 
ter known features of this vehicle is its 
flexible running gear, which is said to be 
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one of the simplest, strongest, and most 
practical produced. The Riker motor is 
well known for its efficiency, and the car- 
riage and wagon work on all these ve- 
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tration an entirely different principle has 
been adopted and it is believed by the 
manufacturer to be an important im- 
provement over the old designs, inasmuch 


and particular attention is called to the 
tires, the nature of the controller, the 
battery and a peculiar locking device, 
Beginning with the battery, the Auto- 































































































































hicles is the result of a long and compre- 
hensive experience. The motions of con- 
trol in all these vehicles are easy and nat- 
ural, producing the maximum of efficiency 
with a minimum of skill in operation. 
All vehicles are equipped with electric 
alarm bells, electric side lamps, and com- 
Over 40 designs 
are made by this company as standard 
types. ‘The company has made for itself 
a great reputation as a builder of special 
types of wagons, among these being the 
well-known truck operated by a wine com- 


bination voltammeters. 


pany, and the emergency wagon designed 
for the Metropolitan Railroad Company, 
of New York, as well as the large van 
built for the American Tobacco Com- 
pany, of the same city. 


AUTO-DYNAMIC COMPANY. 






Up to the present time the great major- 
ity of automobiles on the market are con- 
structed so that the motors and machinery 
are protected from shock by the resiliency 
of thetiresrather than in the bodysprings. 
That this principle is not altogether satis- 
factory has been proven several times in 
journeys over uneven country roads and 
wherever unusual difficulties have been 
encountered in operating the machines. 
In the electromobile shown in the illus- 















































RIKER Motor VEHICLE CoMPANY's’ ELECTRIC DELIVERY WAGON, 


Dynamic Company, of New York, which 
manufactures the vehicle, has embodied 
in it a principle of grid-construction 
= which it claims to be new, thus increas- 
. ing the capacity of the battery and ren- 
dering it less likely to the faults usually 
found in such mechanisms. As the pat- 
ents on the grid and battery are not yet 
entirely covered it is impossible to go into 
their details. The controller placed at the 
left side of the vehicle differs from the 
controllers on other vehicles, in that it has 
a swiveled handle-bar. When the power 
is off the controller stands in the middle 
of its circuit; when the machine is to be 
propelled forward the controller is simply 
moved ahead. From the full-speed po- 
sition it may be brought back to “off,” 
but before the power can be reversed the 
swiveled handle must describe an arcof 180 
degrees. This prevents any tendency on the 
part of a green operator to burn out his 
motor by throwing the reversing lever on 
when his machine is still going ahead 
with a heavy load or labors under 
other disadvantage. In the front of the 
carriage, close to the driver’s foot, a little 
spur sticks out from under the seat. This 


oe 


jag RikER 


MOTOR VEHICLE 


COMPANY, 





Avto-DyNAMIC COMPANY'S ELECTRIC ROAD SURREY. 


as the resiliency is entirely in the springs, 
the wheels being solidly tired and rigidly 
spoked. Several features of interest dis- 
tinguish this machine from the others, 
according to the company’s statements, 


is the locking device and the machine can 
not be put into operation until the key is 
fastened to the spur and turned down. 
The tires are a composition of rubber and 
fibre, so constituted as to weigh less than 
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a solid rubber tire and are claimed by the 
company to be much less expensive, to 
last longer and to be much more service- 
able over any sort of road, but particularly 
on wet or slippery asphalt. 


HEWITT-LINDSTROM MOTOR COMPANY. 


At Chicago, I[ll., the Hewitt-Lindstrom 
Motor Company is making an electric ve- 
hicle of an especially artistic design. 
Each vehicle is equipped with two multi- 
polar motors of high efficiency and ample 
power. The controller is of a new and 
improved type, and is especially designed 
to prevent heating at the contacts. The 
perches of the vehicles are flexible, per- 
imitting the wheels to adapt themselves to 
inequalities of the road. All the car- 
riages are provided with brakes on the 
motors, which are entirely enclosed in 
the motor casing, and are said to be ef- 
fective. Wooden wheels and solid rubber 
tires are put on these carriages, anti-fric- 
tion devices being used wherever availa- 
ble. The noteworthy features claimed by 
the Hewitt-Lindstrom company for its 
vehicles are accumulators and motors of 
high efficiency, perfect motor suspension, 
flexible perches, good workmanship, sim- 
plicity of construction, small number of 
parts and automatic safety devices to pre- 
vent injury to motors or accumulators. 
The types manufactured are runabouts, 
stanhopes, surreys and omnibuses. 


THE BAKER MOTOR VEHICLE COMPANY. 


The Baker Motor Vehicle Company, of 
Cleveland, Ohio, is confining its atten- 
tion at present to one style of vehicle— 
an electric runabout. The company be- 
lieves that by doing this and concentrat- 
ing its attention upon a single class of 
output, the results generally are more 
valuable to the purchaser. In these vehi- 
cles the running gear is made of tubing, 


The 


THE LOCOMOBILE COMPANY OF AMERICA. 

The Locomobile Company of America 
has its main office in New York city and 
its principal factory at Bridgeport, Ct. 
The method of operation of the locomobile 
is extremely simple. Steam is generated 
in an upright copper boiler containing 
44 square feet of heating surface. The 
heat applied is procured by burning the 
vapor of ordinary gasoline. Water is sup- 
plied to the boiler by a direct-action pump 
connected to one of the cross heads of the 
engine. A by-pass lever gives entire con- 
trol of the water supply to the boiler and 
steam pressure is registered on a gauge 
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pinned and brazed together, the wheels 
being of the wire-spoke and pneumatic- 
tire type. All of the bearings are of the 
ball type. Only 10 cells of battery are 
used, these being carried under the seat. 
The motor has been designed especially 
for this work and has self-aligning ball 
bearings. The body of the vehicle is of 
the “piano-box” type, with sufficient room 
for two persons and extra room in the 
rear for packages. The brake interacts 
with the controlling lever, and, in addi- 
tion, a powerful friction brake is arranged 
to be applied to the rear wheels by press- 
ure of the foot in case of emergency. 
The controller is provided with two 
speeds and the carriage is fitted up with 
electric lights, volt and amperemeters 
and other auxiliaries of high class. It is 
claimed that the vehicle will average 20 
miles on one charge on leyel macadam 
roads and will run sixsand: twelve miles 
per hour. It weighs,:-complete, 550 
pounds. . 


THE WOODS MOTOR VEHICLE COMPANY. 


The Woods Motor Vehicle Company, of 
Chicago, has been for some time known 
as one of the most enterprising manufact- 
urers of electrical vehicles. It has been 
this company’s practice from the begin- 
ning to avoid falling into settled ruts of 
construction, and to produce its vehicles 
in a considerable number of forms, so that 
all tastes and requirements might easily 
be met. Taking the principles that have 
already been well established in this art, 
the company proceeded in the develop- 
ment of its various styles rather as en- 
gineer than as inventor and has turned 
out a product which it believes to have 
reached a high degree of engineering per- 
fection. The use of wire wheels and 
pneumatic tires, as well as that of tubular 
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construction, has been abandoned, and 
carriage parts have been used which are 
capable of repair in the ordinary carriage 
shop. This consideration is one of no 
little importance to the users of automo- 
biles in districts remote from the manu- 
facturer’s shops. The electrical parts 
have been standardized and simplified 
with reference also to their easy repair 
or replacement, while the moving parts 
are all provided with ball bearings made 
on the interchangeable system and thus 
easily replaceable. The vehicles have 
three and four speeds, which are handled 
by the same lever that applies the brake. 
The brake interacts with the controller 
so that it is impossible to apply the brakes 
and the power at the same time. It is 
claimed by the Woods company that the 
weight of the batteries used by it in these 
designs has already been reduced to about 
one-half of the original weight and bulk 
of such batteries. 


TRIUMPH MOTOR VEHICLE COMPANY. 

At Chicago, Ill., the Triumph Motor 
Vehicle Company, offices in the Monad- 
nock Block, is meeting with much success 
with its automobiles propelled by elec- 
tricity, steam and gasoline. Its line of 
vehicles, so far as types go, is very com- 
plete, and perfect mechanical construc- 
tion, as well as substantiability of mate- 
rial, is claimed by the makers. 


UNITED POWER VEHICLE COMPANY. 


The United Power Vehicle Company, 
of New York, is making an extensive line 
of vehicles, electric, steam and gasoline. 
Its list of carriages comprises types of 
stanhopes, dos 4 dos, delivery wagons, 
heavy trucks, and surreys. The company 
makes a specialty of manufacturing ve- 
hicles of original design, suitable for dif- 
ferent classes of work. 


Steam Automobile. 


placed at the right-hand side of the car- 
riage body, where also is shown the height 
of water in the boiler. These vehicles are 
fitted with a “pop” relief safety valve, 
which opens at 240 pounds pressure. The 
boiler is tested to 600 pounds cold-water 
pressure, and is claimed to be unexplod- 
able under all conditions. The engines 
are of the standard locomobile type. The 
reverse gear is a simple link motion, and 
with the exception of the eccentric all 
bearings are ball bearing. The wheels 
are lubricated by a self-feeding oil cup. 
The. exhaust steam is muffled, and makes 
practically no noise. The running gear 


is mounted on four pneumatic-tired 
wheels, so gauged that the vehicle will 
track in country roads. The side steer- 
ing lever is steady, and obviates any vibra- 
tion to the hand while traveling over 
rough roads. The fuel tank and the air 
tank are made of strong heavy copper 
tubing, and will stand over 100 pounds 
of pressure. A check valve prevents any 
gasoline from getting into the air tank. 
Water is carried in a copper tank divided 
into compartments, so that the water can 
not splash about while the vehicle is in 
motion. An auxiliary hand pump is 
placed in a convenient position near the 


seat in order to assure the proper supply 
of water being at hand for the boiler. 
Every vehicle of this make is equipped 
with a water column, having three gauge 
cocks. Each carriage is supplied with a 
simple but powerful friction brake, the 
lever being conveniently placed near the 
right foot. The fire is controlled by an 
automatic valve which lowers the steam 
when the pressure reaches 180 pounds. 
The speed is varied by the throttle lever 
alone, there being no speed-changing gears 
or devices, and the vehicle can be run at 
any rate from one to forty miles per hour. 

An example of the ability of the *Loco- 
mobile” to take under ad- 
circumstances is well illustrated by 
the engraving on this page, showing one 
of the 


care of itself 


verse 


machines climbing a hill that seems 


almost insurmountable. The brakes on 
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gallons. While the engine contains 
nothing new, it is claimed by its makers to 
be highly perfected in point of workman- 
ship and finish. 

EMPIRE MANUFACTURING COMPANY. 

Steam vehicles that have points of dif- 
ference from others in the market are be- 
ing built by the Empire Manufacturing 
Company, of Sterling, Ill. The principal 
points of individuality are in the use of a 
transverse rectangular water-tube boiler, 
a double-cylinder steam engine, in which 
the two evlinders are placed at right an- 
gles to each other, a direct spur-drive and a 
complete steel There is a 
jacket that goes around the boiler, to the 


framework. 


-—— 
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The vehicles are heavier than the usual 
type of steam carriages, of considerably 
greater width, and have a longer base. 
The engine is well made, of considerable 
weight and is thoroughly and scientifically 
put together. Its parts are inter- 
changeable, and the carriage seems to have 
given much satisfaction. 

MILWAUKEE AUTOMOBILE COMPANY. 

One of the best-known American steam 
carriages is that made by the Milwaukee 
Automobile Company, at Milwaukee, Wis. 
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A *‘LOCOMOBILE” CLIMBING 


the machine are sufficiently powerful to 
allow it to descend such a hill with entire 
safety. 

AMERICAN BICYCLE COMPANY. 

The American Bicycle Company, whose 
automobile department is located in New 
York city, has introduced as its steam 
vehicle what is known the “Toledo” 
This is a handsome ve- 
hicle, having a body of the stanhope type 
with aluminum dashboard and panels. 
Wire wheels with pneumatic tires are 
used and a special steering device for 
which particular advantages are claimed. 
The boiler is of the water-tube style and 
is tested to 800 pounds cold pressure be- 
fore installation. The fire is controlled 
by a neatly devised automatic regulator, 
operated by steam pressure from the 
boiler. A pilot light is provided to act 
in case the main burner goes out. The 
engine is of six and one-quarter horse- 
power, double acting, and has piston 
valves; two sprockets and chains connect 
the driving shaft to the dust-protected 
compensating gear. The engine being 
encased is also dustproof. Control and 
reversal of the engine are accomplished 
by a single lever. The water tanks hold 
35 gallons and the gasoline tank nine 


as 
steam carriage. 








4 tached. 


A HEAVY GRADE IN A 


under side of which the burner is at- 
The boiler is equipped with an 
economizer and a live-steam purifier. Its 
tubes are cold-drawn seamless steel, and 
are claimed by the manufacturers to be 
superior to copper tubes for durability 
and strength. The boiler is equipped with 
a steam gauge safety valve and is tested 
to a pressure of 400 pounds to the square 
inch. 
STEAM VEHICLE COMPANY. 

A concern which holds a high place 
among those who manufacture steam ve- 
hicles is the Steam Vehicle Company, 
with offices at 253 Broadway, New York 
city. One of the special points of ad- 
vantage claimed by the manufacturers for 
is the engine, which is of a 
radically different type from that used 
in most steam vehicles. The boiler is 
another point of excellence, the company 
claiming that it is almost impossible to 
burn it out. These points will recom- 
mend themselves to those who have used 
steam vehicles, and the success which the 
company is meeting from the public is 
evidence of the excellence of its product. 


this vehicle 


GROUT BROTHERS. 


A concern which has had distinctive 
success in placing its product before the 
public is that of Messrs. Grout Brothers, 
of Orange, Mass. This firm is filling a 


large number of orders for its product, 
















SaN FRANCISCO STREET. 
The frame connections are drop forgings, 
pinned and brazed in place, the front 
and rear trusses being held together by 
distance tubes. The steering linkage gives 
the front wheel a movement of 60 de- 
grees. The sprockets of the driving gear 
are securely fastened to the spider, which 
also operates the brake, to which a device 
has been attached that holds the carriage 
either forward or backward on any grade. 
The bodies of all vehicles are gracefully 

















MILWAUKEE AUTOMOBILE COMPANY'S 
EXPREss WAGON. 
designed, well made, and strongly braced. 
Every vehicle is furnished with an elec- 
tric battery to provide power for small 
lights at the water glass and steam gauge 
in night service. A chime gong, operated 
by foot pressure, is also provided. The 
rubber or leather boot at the rear of the 
carriage has been discarded, and a light, 
well-enameled cover has been substituted. 


The Milwaukee company manufactures 
runabouts, stanhopes, surreys, delivery 
wagons and trucks, 
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PROFESSOR ELIHU THOMSON’S STEAM AUTO- 
MOBILE. 

Professor Elihu Thomson, of Lynn, 
Mass., has been developing a steam auto- 
mobile for three years. While he has 
looked forward to the ultimate produc- 
tion of an internal combustion motor us- 














PROFESSOR THOMS@N’S STEAM CARRIAGE. 


« kerosene oil and burning it complete- 
he believes there is a wide field for the 
The 
‘age here illvstrated is driven by a 
lish boiler fired with kerosene oil. The 
nvine is a high-economy, single-acting 
nachine, developed for the purpose, giving, 
idler test, the remarkably low result of 1744 
pounds of water consumed per horse-pow- 
-hour. The rear axle is driven by means 
¢ a worm and worm-wheel enclosed in 
|, the differential gear being enclosed 
with the worm-drive. It is stated that 
- efficiency of this drive is 86 per cent. 
In descending hills it acts as a brake and 
irives the engine so that for ordinary de- 
‘nts it is unnecessary to use the carriage 
rakes. Considerable work has been done in 
developing automatic control of steam pro- 
duction. Of course, no steam pressure 
“auge or water level gauge is necessary. 
‘wing to the low steam consumption and 
‘he use of superheated steam the carriage, 
though quite heavy, shows but little con- 
densation of vapor while underway, and, 
n fact, exhibits no steam unless the at- 
mosphere is saturated with dampness. 
Mr. Herman Lemp, who has been working 
with Professor Thomson on these ma- 
chines, has also brought out an interest- 
ing type of carriage driven by three-cylin- 
der engines, each engine driving its indi- 
vidual rear wheel through a_ sprocket 
chain, thus avoiding the necessity for a 
differential gear. 
THE KIDDER MOTOR VEHICLE COMPANY. 
At New Haven, Ct., the Kidder Motor 
Vehicle Company is turning out a very 
handsome line of carriages, comprising 
runabouts, stanhopes, surreys and delivery 
wagons, The motive power is steam and 


erly developed steam vehicle. 
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the vehicles are meeting with a great deal 
of success. The design of the delivery 
wagon is especially noticeable because of 
its difference from the ordinary type. 
THE MOBILE COMPANY OF AMERICA. 


Mr. John Brisben Walker, editor of 
the Cosmopolitan magazine, is president 
of the automobile company manufacturing 
steam vehicles at Tarrytown, N. Y. This 
concern, the Mobile Company of America, 
is possessed of an extensive plant and is 
making specialties of its runabouts, sur- 
reys, stanhopes and delivery wagons. 
COOK LOCOMOTIVE AND MACHINE COM- 

PANY. 

At Paterson, N. J., the Cook Locomo- 
tive and Machine Company is building 
several types of heavy vehicles made un- 
der the (British) Thornycroft patents. 
The Thornycroft truck is 17 feet 6 inches 
long by*6 feet 6 inches in width across 














Mr. Lemp’s STEAM CARRIAGE. 


the platforms. The height of the plat- 
form is 3 feet 914 inches when loaded 
with 3 tons. The frame is of channel 
steel, and is supported upon axles by regu- 
lar bearing springs. The driving axle is 
made of a heayy forged steel shaft, and 
affords great strength to the vital parts 
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tires. The front steering wheels are 
pivoted on the Ackerman system. The 
boiler is of the water-tube type, annular 
design, centrally fired from the top with 
soft coal. It is also so arranged as to 
permit the connection of the upper an- 
nulus with the bottom vessel. The fire 
is placed in the hollow of the lower an- 
nulus in such a manner that the tubes are 
preserved from contact with the burning 
coal. Draught is created by the exhaust 
blast. The engine is suspended from the 
channel steel under-frame. It is of the 
horizontal, compound, reversing type, and 
can be disconnected from the counter- 
shaft and run freely without propelling 
the vehicle, and it may be employed to 
hoist a load to the platform. 

The two types of vehicle which are 
being turned out by the American holders 
of the Thornycroft patents have capacities 
of three and five tons. 

CENTURY MOTOR VEHICLE COMPANY. 

One of the most distinctive types of 
automobile is that made by the Century 
Motor Vehicle Company, of Syracuse, N. 
Y. This concern is devoting its atten- 
tion to carriages operated by steam and 
electricity. The gearing is devoid of 
chains, and the carriage is propelled by a 
shaft which runs from the engine to the 
differential. The same construction is 
in use in the electric vehicle as in the 
steam, a motor being applied instead of 
the engine. 

THE STANLEY BROTHERS. 

The Stanley Brothers, Boston, Mass., 
are manufacturing a handsome steam ve- 
hicle which is similar to the well-known 
and popular runabout type of vehicle oper- 
ated by that power. The finish is said to 
be excellent, the construction is claimed 
by the manufacturers to be substantial, 
and the vehicle is solidly put together. A 
number of carriages are in use and the 
users, the company claim, are well satis- 
fied. 
MASSACHUSETTS STEAM WAGON COM- 

PANY. 
At Pittsfield, Mass., the Massachusetts 


ELEVATION OF THORNYCROFT STEAM TRUCE. 


of the mechanism. Although required to 
transmit only 35 horse-power as a maxi- 
mum, the same size is able to transmit 
some 120 horse-power. The wheels are 
made with metal hubs, ash spokes and 
felloes, and are equipped with broad, steel 


Steam Wagon Company is manufacturing 
the truck shown in the accompanying il- 
lustration. Its capacity is three and one- 
half tons burden, and its speed five miles 
per hour. The wheels are made with 
metal hubs, wood spokes and rims, the 








diameter being 34 inches. 


one inch thick, are used. 


Steel tires, 
three and three-quarter inches wide and 
All four springs 
of the vehicle are of the slim-elliptical 
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sists of a pair of three and one-half by 
six by five-inch cylinders of the locomotive 
type. Means are provided by a special valve 
to admit steam to all cylinders by means 











MAsSACHUSETTS STEAM WAGON CoMPANY’s TRUCK. 


type held rigidly at the front ends, but 
the rear to allow for com- 
pression. Steering is effected by the fifth- 
wheel method, through a series of spur 


movable at 


gearing and a worm, a hand wheel being 
placed in the cab within easy reach of the 
operator. The frame is built of standard 
rolled sections and is suitably braced to 
make it rigid. The engine is a compound 
horizontal, and is rigidly attached to the 
frame by means of a web-plate. 


It con- 


The 


“MOTORETTE” COM- 
PANY. 


THE DE DION-BOUTON 

A successful vehicle is being manufact- 
ured in Brooklyn by the company holding 
the rights of the De Dion- 
Jouton patents of France. This company 
is making a hansom cab which weighs 1,- 


American 


100 pounds, is geared to travel at not more 
than 16 miles an hour and is intended for 
The cab has all the latest at- 
tachments, with special observance to mo- 
The De Dion 
light delivery wagon weighs 950 pounds, 


city use. 
tor vehicle requirements. 


and will carry 750 pounds, exclusive of 
the weight of the operator. In the recent 
delivery-van trials, held in Paris, the De 
Dion made a very excellent showing, do- 
ing its work with great regularity and 
speed. The vehicle is fitted with the new 
1901 five-horse-power De Dion motor. Its 
wheels are 30 inches in diameter and tires 
31% inches. The vehicle is especially fitted 


of which 50 horse-power can be had for 
Power is transmitted from 
the engine shaft by a spur gear to two 
countershafts carrying two “Cunningham” 


a short time. 


hydraulic clutches, one forward and one 
hack of the engine shaft, all lying in the 
same plane. Keyed to the countershafts 
are sprocket wheels from which power is 
transmitted to the differentials of both 
front rear axles. 


and These chains are 


kept taut by means of stretcher rods and 
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tightening springs, shocks on the engine 
being thus avoided. The front differentia] 
has in combination with it a specially de- 
vised gimbal joint, which permits of the 
axle being turned without interfering with 
the transmission of power. The front set 
of wheels may be used alone to run the 
vehicle, or both the front and rear cylin- 
ders can be used, or the engine may be 
run free. All this is controlled by two 
small valves in the cab and within handy 
reach of the driver. Two casings with 
friction surfaces comprise the brake. 
They surround and act on the outside 
surface of the hydraulic clutches. ‘I'he 
boiler is of the upright fire-tube type, and 
is fired from the front. It is placed in 
the rear of the operator and in such a 
position that its weight is directly over 
the front driving wheels. Either coal or 
coke may be used for fuel, and the neces 
sary draft for the fire is obtained by the 
foreed draft method, air being supplied 
by a fan blower driven by a small vertical 
engine. An independent pump supplies 
water to the boiler. The vehicle is 
equipped with a feed-water heater, which 
also acts as a muffler to the steam which 
passes into the stack and then out in an 
invisible state. The water tank is sit- 
uated at the rear end of the frame and 
will hold 900 pounds of water, the fuc! 
bunker holding about 300 pounds of coal 
VICTOR AUTOMOBILE COMPANY. 

At Chicopee Falls, Mass., the Victor 
Automobile Company is turning out a 
very handsome and substantial steam car 
riage which received much commendation 
at the Automobile Show held in Novem 
ber at the Madison Square Garden. Mr. 
Overman, the president of the company, 
claims for his product simplicity in man 
agement, perfection in construction, and 
beauty as to design and finish. 


Gasoline Automobile. 









for delivery purposes, such as those of 
florists, hatters, dry-goods dealers, laun- 
dries, ete. One of the very distinctive 
of vehicle this 


types manufactured by 











DE Dion QUADRICYCLE. 


company is the doctor’s motorette, fitted 
with a glass front and connecting apron. 
This vehicle is also of five horse-power and 
is geared to 25 miles an hour. The glass 
front removable and forms a 
useful addition at all times, especially for 


is easily 








travel after dark 
The quadricycle 


or in a strong wind. 
illustrated here pos 
features in the 1901 
The vehicle was built in France, 
has been in this country for only a short 
time and represents the very latest French 
features in this connection. 


sesses many 
model. 


new 


First comes 
the free clutch feature, which is of great 
value. ‘The application of this device per- 
mits the driver to start his motor without 
being required to move the whole vehicle, 
which was always an unpleasant feature 
of former models. When the motor gets 
up speed the clutch is thrown into en- 
gagement, thus starting the vehicle. 
Other features of the 1901 quadricycle 
comprises a new vaporizer of design simi- 
lar to that applied to the new model 
motorettes. Another leading feature is 
the increase of its motive power to two 
and three-quarters horse-power, instead of 
the former two and one-quarter-horse- 
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This addi- 
tional power assists the vehicle in nego- 
tiating hills, and on the level higher 


radiating 


power, water-cooled motor. 


speeds are possible. A small 





Di Dion—Bouton DELIVERY WAGON. 


oil is situated beneath the water tank 
st below the saddle. A gallon and a 
half of water suffices to cool the motor 
ul the advantage of the more powerful 
‘gine is at once apparent. 
i182 DAIMLER MANUFACTURING COMPANY. 
‘he Daimler Manufacturing Company, 
' Long Island City, N. Y., was one of 
ihe pioneers in the construction of auto- 
mobile vehicles in the United States, and 
restricts its product to gasoline vehicles. 
I'he carriage here illustrated is a delivery 
wagon, carrying loads up to 1,500 pounds, 











Moror. 


CoMPANY'S 


DAIMLER MANUFACTURING 
weighing empty, with fuel and water, 
approximately 3,000 pounds. The main 
frame is isolated in an ingenious way 
Wood 
spoke wheels are used, with solid rubber 
tires. The motor is of the twin-cylinder, 
vertical type and develops six horse-pow- 
er. The crank runs in a casing partly 
filled with oil and the motor is provided 
with an inertia governor for speed regu- 
lation. By the use of a lever, known as 
an accelerator, the motor speed may be 
increased from the normal 750 to 900 
revolutions per minute. Hot-tube igni- 
tion has been employed in the past, but 
electric ignition will be used in future. 


from the vibration of the engine. 


ELECTRICAL REVIEW 


A rotating magneto generator will be used 
The 
gasoline tank is suflicient in capacity for 
a run of 150 miles. The flywheel on the 
engine shaft forms one of the members 


with a make-and-break igniter. 


of a conical friction clutch normally held 
in engagement by a spring. The change- 


gear system consists of two 


parallel 
shafts, one above the other, each provided 
with four cut-steel spur gears. Speeds 
of four, six and one-half, nine and twelve 
miles an hour may be obtained by chang- 





De Diox-Bouton CoMPANY’s VEHICLE. 
The 
levers for accomplishing this are made in- 


ing the engagement of these gears. 


ter-locking, so as to avoid simultaneous 
engagement of two sets of gears. The 
a drum on the counter 
all the gears, including 


brake works on 
gear shaft and 
the differentials, are enclosed in metallic 
casings and run in oil. Chains are used 
to transmit driving power to the wheels. 
Very ingenious cooling devices are em- 
Steering is by means of a hand- 
wheel on The other 
details of the vehicle resemble those of 


ployed. 
the vertical shaft. 


ordinary practice. 

















Ou_ps Moror Works GaAsoninE RuNABOUT, 


REMINGTON AUTOMOBILE AND MOTOR COM- 
PANY. 

At Ilion, N. Y., the Remington Auto- 
mobile and Motor Company is manufact- 
uring hydrocarbon cars which are claimed 
to have many points of superiority over 
other vehicles of similar design. The mo- 
tors in these carriages are constructed with 
a view to economy in coal, simplicity in 
operation, durability in service, and with- 
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out an attempt at extra frills or reduction 
of the weight to the detriment of the mo- 
tor as a source of power. he interior 
or working parts are all carefully con- 
structed in the most complete manner. 
Not a single motor is permitted to leave 
the Remington factory until it has run a 
sufficient time on the blocks in the shop 
its construction. 
engines are two-cylinder in design and 


to demonstrate These 


four-cycle in operation. ‘The crank pins 
are set parallel to the main shaft, the 
valves being operated by cams on a shaft 
running across the head of the motors 
by means of a chain or gears driven from 
the shaft. 


main 


The four-horse-power 





De Dion-Boutron Vemicie, 
motor has its eylinders and crank case 
cast in one piece, the cylinders being 
water-jacketed. Its head is a separate 
casting containing all the bolts, cams, 
cam-shafts, igniters, ete. The vehicles are 
equipped with either a jump-spark, wipe- 
spark or make-and-break form of ignition. 
To each of the motors is attached a Rem- 
ington carbureter, vaporizer and muffler. 
THE AUTOMOBILE COMPANY OF AMERICA. 

The Automobile Company of America 
has its faetory at Marion, N. J., and de- 
votes its attention to the construction of 
the 


gasoline automobiles, known under 

















COMPANY OF AMERICA’S LATEST 
GASOLINE VEHICLE. 


AUTOMOBILE 


title of “gasmobiles.” ‘This 
constructs a large number of standard 
models, mostly two and four-passenger 
vehicles, fitted to withstand the rough 
and ready use of country roads. The mo- 


company 
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tor is of a triple-cylinder design, which 
is claimed practically to suppress all vi- 
bration. European practice has been fol- 
lowed in abolishing the connection be- 
tween front and rear actions, and great 
flexibility has thus been obtained. Large 
diameter wooden wheels are recommended, 
and this company makes all parts of its 
own carriages except springs and tires. 
WINTON MOTOR CARRIAGE COMPANY. 
The Winton Motor Carriage Company, 
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THE HAYNES-APPERSON COMPANY. 

At Kokomo, Ind., is the factory of a 
pioneer company in the American field 
of gasoline vehicle construction. The 
Haynes-Apperson Company has long been 
known in the United States as a manu- 
facturer of high-grade gasoline vehicles. 
Its product received much commendation 
at the shows held during the last five or 
six years, and has been largely ysed 
throughout the country. 
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AMERICAN BICYCLE COMPANY. 

The American Bicycle Company’s 
automobile department constructs as its 
type of gasoline vehicle the “hydro-car.” 
This quite popular vehicle is controlled 
by advance or retard of the ignit- 
ing spark, and it is claimed that within 
a few seconds the speed of the motor may 
be changed from 100 to 1,100 revolutions 
per minute. The engine is of the double- 
cylinder vertical type, of four horse-power. 
The fuel used is ordinary stove gasoline. 

The bearings are encased and run in 


VEHICLES OF THE AUTOMOBILE CLUB OF AMERICA PHOTOGRAPHED AT THE DE Diton-Bottron ComPpany’s Factory. 


Cleveland, Ohio, makes a vehicle, the mo- 
tive power of which is a gasoline engine. 
The 1901 type is considerably heavier as 
regards power than that of last year, and 
is enough stronger to justify gearing to 
much higher speed than before. Wheel 
steering has been installed, and for a mat- 
ter of general convenience this concern 
equips the four running wheels with the 
and tires. The driving 
gears are now encased and are run in oil 
and thus the manufacturers claim absolute 
protection from dust and dirt. The gaso- 
line storage capacity has been increased to 
eight gallons, the makers stating that 
they are thus assured of a supply of fuel 
for a continuous operation over 150 miles 
of average roads. Direct gearing to the 
improved differential is claimed to do 
away with much friction. No counter- 
shaft is used in the new vehicles, and the 
lessened number of gears decreases the 
noise in operation. The remaining gears 
being encased and running in oil greatly 
reduce the noise of operation. A great 
improvement in the sparking device is 
claimed. The general adjustment is 
positive in effect, and once set there is 
little likelihood for slipping one way or 
the other. Circulation of water for cool- 
ing the jacketed single cylinder is aided 
by a small rotary pump of simple con- 
struction. A reliable brake has been 
added to the equipment, this being con- 
sidered by the manufacturers as a note- 
worthy feature of their product. All the 
running gears are built the usual road 
width or gauge. 


same size rims 


THE AUTOCAR COMPANY. 

At Ardmore, Pa., the Autocar Company 
is making a gasoline vehicle, fitted with 
a balanced motor which runs with little 
vibration. Its mileage capacity of gas- 
oline and water is about 75 miles. The 
manufacturers claim that the vehicle will 
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climb any grade up to 35 per 
highest speed on a level being 


cent, the 
25 miles 
All the parts, with the excep- 
tion of the bodies and tires, are made in 
the Ardmore company’s own factory, and 
the vehicles are claimed to be as nearly 
perfect as possible in workmanship, ma- 
terial and design. 


an hour. 


FOSTER AUTOMOBILE COMPANY. 

At Rochester, N. Y., the Foster Auto- 
mobile Company is turning out a vehicle 
for which it claims important advantages. 
An extensive list of designs is manu- 
factured by the Foster company, and its 
carriages are said to be easy to manage, 
under absolute control, and strong in 
their mechanical parts, 


oil. The carbureter is claimed to be par- 
ticularly perfect, as is also the transmis- 
sion gear. It is said that the hill climb- 
ing gear will take the heaviest grades met 
with in road work. Cooling is obtained 
by a water jacket on the cylinders, the 
water being conveyed by a small pump 
solidly coupled with the engine. Two 
powerful brakes are furnished with each 
vehicle. 

The design of the carriage body is such 
as to give room for supplies and surplus 
clothing, while the back of the seat is 
high, affording great comfort to the rider. 


SEARCHMONT MOTOR COMPANY. 


A vehicle which attracted a great deal 
of attention at some of the automobile 
shows held recently is the wagonette made 
bv the Searchmont Motor Company, of 
Philadelphia. The body of the vehicle 
is placed very low, and is thus rendered 
easy of access. Wire wheels are used, and 
are equipped with pneumatic tires. 
Either five or ten-horse-power engines are 
used. A special feature of this type of ve- 
hicle is that the parts are made on the in- 
terchangeable plan and are also readily ac- 
cessible. All the wheels are 32 inches in 
diameter, and it is thus necessary to carry 
hut one size of spare tire. The 10-horse- 
power motor has two cylinders, vertically 
arranged, the cranks being lubricated with 
running oil. Ordinary stove gasoline is 
used for fuel, the tank capacity being five 
gallons, which carries the vehicle 100 
miles over ordinary roads. 


WALTHAM MANUFACTURING COMPANY. 


At Waltham, Mass., the Waltham Man- 
ufacturing Company is turning out a 
large line of motor vehicles of all types 
operated by gas engines. The company 
claims much for its vehicles and is meet- 
ing with success, 


3 
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European Automobiles. 


The European automobile field is ex- 
tremely extensive, and even though in this 
country much wealth is invested in the 
development of the motor vehicle, we do 
not approach the number of persons em- 
ployed in the construction of automobiles 


on the other side. In England a great 


with a seven-horse-power four-cylinder 
motor, and weighs 1,050 pounds. It 
speeds to 25 miles an hour or over, is 
claimed to be silent, and moves with little 
vibration. The lighter vehicle is fitted 
with a five-horse-power DeDion water- 
cooled motor, weighs four and a half hun- 

















CouLTHARD & CoMPANY’s STEAM TRUCK. 


deal has been done in the way of de- 
veloping the gasoline vehicle. To a great 
extent the English manufacturers and de- 
-igners have been influenced by French 
ideas. 

The Motor Manufacturing Company, 
Limited, makes a Panhard, 
which is equipped with a five-horse-power 
water-cooled motor. It has electrical 
ignition, the Panhard system of gearing, 
three speeds, reversing gear wheel, steer- 
ing roller chains and ball bearings. This 
company is located at 147 Holborn Via- 
duet, London. 

The Motor Car Company, of 168 
Shaftesbury avenue, London, W. C., is 
handling the Decuaville voiturette. One 
of the principal points of superiority 
claimed for this vehicle is that the motor 
is started while the driver is actually 
seated in the car. The vehicle is equipped 
with a five-horse-power water-cooled mo- 
tor and holds the record for the non-stop 
test of 1,000 miles in two days. 

The Sterling Motor Carriage Com- 
pany, Limited, of Glasgow, is making 
seven and five-horse-power vioturettes in 
the type of a road buggy with a rumble, 
and adosados. The road buggy is fitted 


miniature 





dred weight, and speeds to 18 miles an 
hour or over. 

The Motor 
pany is turning out very handsome ve- 
which claim to be 
English in every detail. They are said to 


International Car Com- 


hicles, the builders 

















Roots AND VENABLES (ENGLISH) CAR. 


be good hill climbers and have no gear or 
pumps, and they further claim that there 
is no necessity for leaving the carriage in 
a run of 100 miles or more. 

E. W. Hart, Luton Beds, is offering the 
Sirene voiturette. Among its virtues are 
that it uses no chains, no belts, is very 
speedy and consumes but a small amount 
of fuel. 

The Orient Express Car Syndicate 
makes a very handsome heavy vehicle, 


which is equipped with a six-horse-power 
engine, magneto ignition, an automatic 
carbureter, has three speeds forward and 
reverse, and is equipped with powerful 
brakes. 

The Star Motor Company, of Wolver- 
hampton, is turning out vehicles which 
are said to be good hill climbers, and are 
certainly smart in appearance. 

Messrs. Roots and Venables, whose ve- 
hicle is here illustrated, have had much 
success With their carriage, which has the 
distinction of being one of the few auto- 
mobiles equipped with a gas engine run- 
ning on kerosene oil. 

The Sports Motor Company is another 
distinctively English concern and is lo- 
cated in London. 

The Yorkshire Motor Car Company, 
Limited, makes a specialty of the Mytholm 
doctor’s car, which is equipped with a 
five-horse-power single-cylinder motor, a 
live axle, a central drive, one belt and one 
chain. lt carries two passengers and seems 
to be a well made carriage. 

T. Coulthard & Company, of Preston, 
whose truck is here illustrated, have had 
much success in the heavy truck line of 
work. 

The Thornycroft Steam Wagon Com- 
pany, Limited, of Chiswick, whose ve- 
hicle is also illustrated in connection with 
the American been emi- 
nently successful with its heavy truck. It 
is said to contain some of the best ideas 
yet developed for such construction. 

The great English car is the racing 
Napier, which has taken many prizes and 
won many tests. 


company, has 


These cars, as well as 
some of other makes here mentioned, are 
to be entered in the races on the Continent 
to be held this Summer. 

In France we come to the home of the 
automobile. In no country has the mo- 
tor vehicle been developed as it has been 
in France. Among the leading carriages 
we may mention the Mors vehicles, the 
voitures Bardon, the Gardner-Serpollet 
steam carriages, the Decauville cars, the 
Rochet automobiles, the Daracq vehicles, 
and the Koch cars. In all there are over 
300 concerns making motor vehicles in 
Paris and throughout the French Repub- 
lic. In this connection it is pleasant to 
note that American vehicles, both electric 
and steam, have been received with much 
favor, the steam vehicles because of their 
light construction and artistic design, and 
the electric vehicles because of their great 
elegance and perfection in construction. 
To such an extent is this so, both in 
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France and in England, that the American 
cars are almost as well known to foreign- 
ers as those made in their midst. 

Austria and Belgium are paying much 
attention to the development of the auto- 
mobile, most of the concerns being lo- 
cated in Vienna and Brussels, respectively. 

In Denmark the Northern Motor Car 
Company, at Copenhagen, is turning out 
carriages of a handsome design. The 
great German companies devoted to auto- 
mobiles are the Bens Corporation, of Mann- 
heim, and the Daimler Company, of Cann- 
stadt. De Dietrich & Company, of Elsass, 
are also receiving much favor. Holland, 
Italy and Switzerland boast of over 10 
automobile manufacturing concerns 
apiece, all of which are receiving a good 
deal of substantial support from those 
living in the respective countries. 

The French vehicles, as well as all other 
foreign makes of machines, have reached 
their highest point of development in the 
field of the internal combustion motor. 
Electric vehicles are also manufactured in 
great numbers, Paris and London being 
well supplied with this style of carriage. 
Considerably more attention has been paid 
to the heavy commercial vehicle truck, de- 
livery wagon and omnibus than has been 
paid here. Five or six concerns in Eng- 
land are manufacturing heavy trucks for 
the market, while in France almost all the 
companies of any note have turned their 
attention to this phase of the industry. 

en 


HYDROCARBON OR GASOLINE MOTOR 
VEHICLES. 


BY C. J. FIELD. 


The hydrocarbon or gasoline motor ve- 
hicle is only just commencing its real com- 
mercial development in this country, and 
going to the position where it rightfully 
belongs, as a general, all around pleasure 
and touring vehicle, and also for commer- 
cial wagons for delivery purposes up to a 
ton or a ton and a half load. 

The gasoline automobile is the product 
of French and German development, main- 
ly French. In this country we have had 
prominently before us the electric vehicle 
and for the last two seasons the light steam 
carriage. While electricity has its field, 
it is undoubtedly limited to pleasure car- 

‘riages for the wealthier class until such 
time as a suitable substitute is found for 
the lead oxide storage battery, and while 
the steam automobile is meeting with 
more or ‘ess public recognition up to this 
time, its field has been that of light pleas- 
ure carriages, to which field it is not 
as well adapted as is the gasoline 
vehicle. The field to which the steam 
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carriage will ultimately adapt itself, to the 
best advantage, will be for heavy com- 
mercial use for loads of one and a half 
and two tons and over. This division 
leaves by far the larger field as most suit- 
ably covered by the gasoline motor ve- 
hicle, as it has more points of advantage 
and less points of disadvantage for the 
uses above stated than either the steam or 
electric automobile. 

To see the full extent of the develop- 
ment of the gasoline motor vehicle in 
previous seasons, we have to look to 
France, where this type of vehicle has 
reached a state of development far in ad- 
vance of that in any other country. The 
gasoline motor vehicle has certain pe- 
culiarities, in reference to its develop- 
ment and adaptation, which puts it in a 
much different position from either steam 
or electric automobiles. While a man 
may design and build a good steam or 
electric machine in reasonable time, it 
takes years of practical experience and 
experimenting to produce and turn out 
a commercially successful gasoline motor 
vehicle. It is for this reason that we see 
so many unsuccessful experiments around 
the country in attempts to produce a 
commercial vehicle in this class, and so 
few successful ones on the market. 

There are three types of motors in gen- 
eral use for gasoline motor vehicles: 

First. The slow-speed or multiple cylin- 
der hot-tube ignition motor, which is well 
represented by the Panhard, Daimler and 
Napier, and other makes abroad, and 
modifications of them in this country. 
This system is the earliest one to be com- 
mercially developed, and is adapted par- 
ticularly to the heavier class of vehicles. 
In this motor the exploding of the charge 
is secured by a hot tube, which is kept to 
an incandescent heat by an oil lamp. 

Second. The second type is the slow- 
speed motor with the wipe or contact 
spark ignition. In this type the explo- 
sion is caused by a contact point at- 
tached to the piston coming in con- 
tact at a predetermined time with the 
other electrode of the electric circuit or 
by some equivalent arrangement. This 
type is represented by two or three of the 
later American types on the market and 
is also being developed to more or less ex- 
tent abroad, but it is not as successful a 
type as the others. The disadvantage of 
this machine is the necessarily heavy con- 
struction of the machinery, and the fact of 
not being able to vary the time of the ex- 
plosion, excepting within a very limited 
range, and, therefore, work the engine to 
the best advantage. 

Third. The third type of gasoline auto- 
mobiles is that represented by the light 
motor of the De Dion type, and imitations 
thereof using the jump spark ignition. 
This type of vehicle has as its most 
prominent representatives, the firm of 
De Dion, Bouton & Company, and has been 
commercially developed by this firm. 
The points of advantage of this type of 
motor are its light weight and its flex- 
ibility. It is a vehicle of 800 pounds 
weight with five effective horse-power, and 
a carrying capacity of four persons. 
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Electric st 
Lighting 


Press despatches from Rome, Italy, 
state that the newly installed electric 
lighting plant in St. Peter’s Cathedral was 
put in operation on Sunday night, April 
7, in the presence of 80,000 spectators. 
The display is said to have been very bril- 
liant and most gratifying. 


Mr. J. Pierpont Morgan, the New York 
financier, has recently purchased the en- 
tire plant of the Liberty, N. Y., Electric 
Light and Power Company, and presented 
it to the Loomis Sanitarium for consump- 
tives, which is situated two and one-half 
miles away from the village. Mr. Mor- 
gan is said to have paid $40,000 for the 
plant. He is one of the trustees of the 
sanitarium. 


Reports from Boston, Mass., on the 
much talked of consolidation of the elec- 
tric lighting interests in that city state 
that Messrs. Edgar and Maltby, presi- 
dents of the Edison Electric [luminat- 
ing Company and the Boston Electric 
Light Company, respectively, said in re- 
cent interviews that “There has been so 
much guessing as to the terms upon which 
the Edison and Boston companies will 
be consolidated that we consider it best 
to give out the terms officially. You may 
announce that the terms of exchange will 
be 10 shares of Edison for 1034 shares of 
Boston.” 
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Wall Street and the Electrical 
Stock [larket. 


On the New York Stock Exchange, 
General Electric closed the week at 216 
bid and 217 asked, showing a gain of 1 
point. Metropolitan Street Railway, of 
New York, closed at 16634 bid and 167 
asked, showing a gain of 34 point. Brook- 
lyn Rapid Transit closed the week at 8234 
bid and 82% asked, indicating a loss of 
14 point. Third Avenue Railroad closed 
at 121 bid and 123 asked, showing a loss 
of 1 point. Manhattan Railway, of New 
York, closed at 12914 bid and 1295% 
asked, indicating a gain of 21% points for 
the week. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 170 bid and 17114 asked, showing a 
gain of 3 points. Erie Telephone closed 
at 50 bid and 501% asked, showing a gain 
of 1 point. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 101% 
bid and 12 asked, showing a gain of % 
point for the week. 

Wall street, April 4. 
. 
Rise in General Electric Stock. 


On Tuesday of this week, April 9, the 
market quotation of the price of the stock 
of the General Electric Company advanced 
1214 points, closing the day at 228. This 
extraordinary advance was said to be due 
to the report that the company is about 
to compensate its shareholders for scaling 
down the stock a few years ago. 
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A Combination Volt and Ampere- 

meter for Automobile Service. 

A neatly arranged instrument lately 
brought out by the Keystone Electrical 
Instrument Company, of Philadelphia, 
and designed especially for automobile 





AUTOMOBILE VOLTAMMETER, 


service, possesses numerous points of ad- 
vantage. It combines an ammeter, which 
is useful both in charging and in oper- 
ating the vehicle, and a voltmeter, show- 


ing at a glance the condition of the bat- 
teries. The instrument is exceedingly 
compact and convenient in shape, the 
position of the two scales, which are ar- 
ranged on one horizontal line, greatly 
facilitating reading. It is claimed by the 
makers that these instruments are highly 
dead-beat and that the mechanical con- 
struction of them makes them able easily 
to withstand hard service. The case is of 
metal, made light in weight but very 
strong, and is entirely dust and water- 
proof. It is finished in black japan. 

‘The amperemeter is of the shunt type, 
tle energy required to operate it being 
exceedingly small. It is stated by the 
makers that less than five watts is suffi- 
client when both ammeter and voltmeter 
are in cireuit at full scale. The scales 
are uniformly divided from zero to the 
maximum rating, and are very plainly 
and clearly marked to facilitate rapid 
reading from the driver’s seat. 

As will be seen from the accompanying 
illustration, the shape of the instrument 
is compact and neat and its appearance 


ornamental. 
— 


Enlargement of the Thresher 
Electric Company. 


The Thresher Electric Company, of 
Dayton, Ohio, has been incorporated un- 
der the laws of the State of West Vir- 
ginia with an authorized capital of $600,- 
000, for the manufacture and sale of all 
kinds of electrical machinery and ap- 
pliances. 

This corporation succeeds the company 
of the same name, of which Mr. Alfred A. 
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Thresher has been the sole proprietor, 
and which he has incorporated for 
the purpose of providing more ample 
facilities for conducting the large and 
growing business which has been built 
up during the past eight years under his 
individual management. 

Mr. Thresher is a member of the Amer- 
ican Institute of Electrical Engineers, of 
the Franklin Institute, of Philadelphia, 
an associate member of the Society of 
Naval Architects and Marine Engineers 
and a graduate of Dennison University, 
where he obtained a thorough grounding 
in the principles of higher mathematics 
which are essential to a mastery of his 
chosen calling of an electrical engineer. 
After graduation he spent more than a 
year abroad in travel and observation, and 
soon after his return established the busi- 
ness which he has prosecuted to the pres- 

















Fig. 1.--PLAsTIC ALLOY CLAMP. 


ent time, overcoming the obstacles inci- 
dent to a new enterprise with persistent 
energy and determination and with signal 
ability. 

In thus adding a leading branch of one 
of the most prominent of modern indus- 
tries to the list of Dayton’s successful 
manufacturing enterprises, it has been the 
aim of Mr. Thresher, in addition to ob- 
taining the discipline and knowledge of 
details requisite to the conduct of any 
successful business, also to gain such a 
grasp of practical mechanical knowledge 
as well as a personal acquaintance with 
the requirements of purchasers as would 
fit him to design and construct the high- 
est grade of electrical machinery. 

In entering upon the general market, the 
Thresher Electric Company offers a com- 
plete line of direct-current apparatus for 
electric railways, lighting and power 
transmission in three special departments: 
First. Generators, both direct-connected 
and belted, of the most approved design, 
exact in regulation under all degrees of 
load and economical in operation. Sec- 
ond. A complete system of motors for the 


479 


transmission and application of electrical 
power to the varied requirements of in- 
dustrial uses, including an entirely en- 
closed type giving very high efficiency, 
combined with complete protection. 
Third. Marine generating sets of highest 
efficiency, designed to meet the severe re- 
quirements of the government naval serv- 
ice. 

Plans are being prepared for extensive 
shops with a complete equipment, afford- 
ing the most approved facilities for man- 
ufacturing and testing. 

_——>e —— 
Plastic Alloy Ground Wire Clamps. 

The accompanying illustrations repre- 
sent an ingenious application of the plas- 
tic alloy well known hitherto in connec- 
tion with rail-bonds. The device, as 
shown in the illustrations, is intended for 
making earth connections of low resist- 
ance which will never rust, for lightning 
arresters, protection devices, etc., on tele- 
phone, telegraph, railway, light or power 
circuits. It consists of a simple and quick 
method whereby the wire may be attached 
directly and permanently to an iron water- 
pipe or other large earthed conductor. 
The end of the ground-wire is amalga- 
mated, passed through a hole in the cork 
disk and bent into a groove in the con- 
tact rivet. It is held in place by slipping 
the disk over the rivet. The shank of the 
rivet is put into the hole in the retaining 














Fie, 2.—Puiastic ALLOY CLAMP ATTACHED. 
band, as is well shown in the illustration. 
The end of this band is passed through 
the wire loop and secured by pulling it up 
with heavy pliers. No solder nor tape 
is needed. ‘The alloy used is the 
plastic composition, long known as the 
Edison-Brown plastic alloy, with which 
the inventor of this ground clamp, Mr. 
Harold P. Brown, of New York, has been 


associated for some time. 
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EDWARDS & COMPANY, New York, man- 
ufacturing electricians, announce that they 
have just completed, for introduction to the 
trade, a new “Monitor” type bell for street 
car and telephone service. 


THE E. W. BLISS COMPANY, Brooklyn, 
N. Y., owing to greatly increased European 
business, has found it necessary to open 
another branch office in Europe, the new 
house being situated at 15 Viale Monfort, 
Milan, Italy. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, Chicago, IIl., states 
that it is opening up a branch in Cleveland, 
Ohio, to do a general supply business, and 
will be pleased to hear from its old friends 
and customers. 


THE INTERNATIONAL CORRESPOND- 
ENCE SUHOOLS, Scranton, Pa., is mailing 
its official messenger, which is principally 
devoted to excellent testimonials from 
former students showing what the work has 
done for them. 


THE OHIO ELECTRIC WORKS, of Cleve- 
land, Ohio, has just issued its new illus- 
trated catalogue containing prices and dis- 
counts on the electric novelties and appli- 
ances made by that company. A copy will 
be sent free on application. 


THE CONSOLIDATED RAILWAY ELEC- 
TRIC LIGHTING AND EQUIPMENT COM- 
PANY, whose general offices are 100 Broad- 
way, New York, has established a branch 
office in the Rookery, Chicago, I1l., where its 
general agent, Colonel John T. Dickinson, 
will be in charge. 


THE BROWNING MANUFACTURING 
COMPANY has moved into a new factory at 
Milwaukee. The small dynamos and motors 
of the Browning company are meeting with 
much success and in the new factory they 
can be made in sufficient numbers to meet 
the demands of customers. 


THE UNITED STATES CARBON COM- 
PANY, of Cleveland, Ohio, reports an un- 
usual activity for this time of year in the 
sale of its are light carbons. It is increas- 
ing the capacity of the plant and installing 
new machinery as the steady growth and 
demands of the trade tend toward expan- 
sion. 


THE STROMBERG-CARLSON TELE- 
PHONE MANUFACTURING COMPANY, of 
Chicago, says, through Mr. Henry Shafer, 
that the demand for central-energy appara- 
tus and multiple-switchboard work is stead- 
ily on the increase and the company’s shops 
are kept running to full capacity to keep up 
with orders. 


THE GLOBE AUTOMATIC TELEPHONE 
COMPANY, of Chicago, factory located at 
31 to 45 West Randolph street, offers special 
terms and inducements for introducing its 
new automatic telephone system. The sys- 
tem contains particular advantages, and 
correspondence relating to it is solicited. 
F. A. Lundquist is manager of this company. 


THE GREGORY ELECTRIC COMPANY, 
52 to 62 South Clinton street, Chicago, pub- 
lishes a monthly bargain sheet containing 
cash prices on dynamos, motors, transform- 
ers, instruments, lamps and all kinds of elec- 
trical apparatus, which are kept in stock 
and ready for quick delivery. These bar- 
gain sheets can be had on request of parties 
interested. 


THE AMERICAN BRIDGE COMPANY, 
New York city, announces that it will erect 
for the Central Railroad of New Jersey, at 
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Weissport, Pa., 12 spans of deck-plate gird- 
ers 75 feet long, and says that its contracts 
with that company call for about 28,000 
tons of steel work all told. Besides this the 
company has secured the contract for a large 
government warehouse at Progreso, Yuca- 
tan. 


THE GARTON-DANIELS COMPANY, of 
Keokuk, Iowa, is having a greatly increased 
demand for its lightning arresters, the sales 
so far this year being 50 per cent in ad- 
vance of any previous year. The fine merits 
of the arrester are well known. The com- 
pany is enjoying a largely increased sale 
abroad, where the simplicity and reliability 
of the lightning arrester are highly ap- 
preciated. 


THE CENTRAL ELECTRIC COMPANY, 
Chicago, lll., is meeting with much success 
in the sale of a new incandescent lamp 
called the “Hylo” baby filament lamp, pos- 
sessing two distinct filaments. The lamps 
are made in Edison, Thomson-Houston and 
Sawyer-Man bases and the two filaments 
give 1 and 16-candle-power light as desired. 
The change from high to low is by means 
of slightly turning the lamp in the socket. 


THE COLUMBIA INCANDESCENT LAMP 
COMPANY, St, Louis, Mo., has been having 
unusual success lately with its high-voltage 
lamps. These lamps are made to burn on 
pressures ranging. from 200 to 250 volts. 
Their filament has a triple coil, doubly an- 
chored, and the lamp is stated to be of high 
efficiency and long life. The company has 
just secured a large order for these lamps 
for a new installation in the eastern states. 


THE ELECTRIC APPLIANCE COM- 
PANY, 92 West Van Buren street, Chicago, 
Iii., 1s mailing a new dodger regarding its 
telephone signs which have been adopted as 
the standard by the lowa Telephone Asso- 
ciation. The slip bears a reproduction of 
the sign, which is made of heavy steel 
enameled in blue and white with flanges for 
fastening it to the sides of buildings. Par- 
ticulars and prices will be mailed upon ap- 
plication to the company. 


MOLONEY TRANSFORMERS, built by 
the Moloney Electric Company, St. Louis, 
Mo., have been designed with great care so 
that the iron losses are reduced to a mini- 
mum, thus reducing the current consumption 
on open circuit and making the all-day effi- 
ciency of the apparatus when used on con- 
stantly operated lighting circuits a maxi- 
mum. This feature, coupled with the me- 
chanical strength and general electrical ex- 
cellence of the machines, has made them 
widely appreciated by central station men 
and others. 


FARR TELEPHONE AND CONSTRUC- 
TION SUPPLY COMPANY, of Chicago, has 
moved into the large new “Electrical Build- 
ing,” located at 118 and 120 Jackson Boule- 
vard West, and reports trade in telephones 
to be very heavy. This company has just 
issued a neat, attractive pamphlet, known 
as a “Telephone Inspectors’ Handbook,” 
containing much valuable information for 
the construction of telephone lines. It also 
contains a list of some 300 testimonials from 
Farr company’s customers, showing their ap- 
preciation of the telephone apparatus, etc., 
made by this company. 


THE AMERICAN DISTRICT STEAM 
COMPANY, Lockport, N. Y., manufacturer 
and contractor for the placing of the Holly 
system through underground mains for the 
utilization of direct and exhaust steam, is 
engaged in building a large plant at Tona- 
wanda, N. Y., to take care of its increasing 
business. There seems to be a growing 
interest among electric companies to find 
some means of utilizing exhaust steam. As 
this company is said to be the patentee and 
originator of the idea of underground dis- 
tribution of exhaust steam for heating pur- 
poses, it feels that it is in a position to install 
such plants in the best manner. 
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THE AMERICAN ELECTRIC TELE 
PHONE COMPANY, Chicago, IIl., reports 
the following orders for one week, and states 
that since the Berliner decision it has ex. 
perienced a large increase in business: 
Nelsonville, Ohio, 200 drops; Hartford City, 
Ind., 400 drops; Mt. Pelier, Ohio, 200 drops; 
Manning, Iowa, 100 drops; Nicholasville, Ky., 
300 drops; Timpsonville, Tex., 150 drops; 
Logan, Iowa, 200 drops; Bluffton, Ind., 200 
drops. The company also states that the 
central energy switchboard being installed 
by the Citizens’ Telephone Company at Terre 
Haute, Ind., is rapidly nearing completion. 


THE CROCKER-WHEELER COMPANY, 
of Ampere, N. J., has booked the following 
orders for the month of March, and was 
never busier filling orders than at the pres- 
ent time: Philadelphia Engineering Works, 
500 horse-power in crane motors. Messrs. 
Witherbee, Sherman & Company, one, size 150 
D, 150-kilowatt, belted type generator,and 160 
horse-power in motors. General Electric 
Company (1900), Ltd., Glasgow, Scotland, one, 
size 150 D, 150-kilowatt, belted type gen- 
erator. Newport News Shipbuilding and 
Dry Dock Company, two, size 15 D, dyna- 
motors; one, size seven and one-half bipolar, 
dynamotor; one, size 25 D, dynamotor. The 
New United States Mint at Philadelphia, iy 
motors, aggregating 115 horse-power. New- 
ton Street Railway, Newton, Mass., has. or- 
dered one, size 448, engine type, 400-kilowatt, 
railway generator. The Guggenheim Smelt- 
ing Works, Perth Amboy, N. J., two, size 448, 
engine type, 520-kilowatt, electrolytic gen- 
erators. Alsen’s American Portland Cement 
Company, of West Camp, N. Y., three, size 
448, engine type, 440-kilowatt, power gen- 
erators, and one, size 168, engine type, 100- 
kilowatt, lighting and power generator; also 
43 motors, aggregating 2,000 horse-power. 
Brandywine Traction Company, Brandywine, 
Pa., one, size 224, engine type, 200-kilowaitt, 
railway generators. John B. Stetson Com- 
pany, Philadelphia, Pa., two, size 336, engine 
type, 300-kilowatt, lighting and power gen- 
erators. Western Union company, 36 ma 
chines for telegraphic work. 


THE GOULD STORAGE BATTERY 
COMPANY has brought out a type of auto- 
mobile storage battery that is believed to be 
practically revolutionary. The new battery 
is one of the formed-plate variety, built up 
of metal that has passed through the “spin- 
ning” process used by this company by which 
the area of a given weight of lead is in- 
creased more than twenty-fold. It is claimed 
that this is done without reducing the 
strength of the plate and that a plate so 
constructed is provided with about 20 times 
the grill surface of the ordinary plate. The 
surfaces in the Gould plate face one another 
at a distance of about 10 one-thousandths of 
an inch so that when the active material 
grows around the lead plate (it does actually 
grow, almost like grass growing up out of 
the ground) the needles of lead shoot out and 
interlock with one another, forming a sort 
of fabric in which the fibres of lead are 
felted together. While the original plate is 
tough and flexible, on account of being made 
of pure lead, when the formation is complete 
it becomes rigid and firm; yet, notwith- 
standing, retains its original structure and 
does not become crystalline as sometimes 
happens with lead plates containing anti- 
mony. The fact that no antimony is neces- 
sary to insure rigid plates is one of the 
strongest claims of the Gould company, 
since its plates are sufficiently rigid even 
when they are thin. For this reason the 
battery may be made extraordinarily light 
for a given output. A comparative test of 
one of these batteries and another well- 
known automobile battery, the two being 
built to occupy the same space and of the 
same weight, showed 150 ampere-hours ca- 
pacity for the Gould battery as against 108 
for the other, both being rated on a three- 
hour discharge basis. The test would have 
been still more favorable had the Gould 
battery been charged and discharged oftener 
before testing. 








